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FOREWORD 


By Major-General PAUL R. HAWLEY, uj arah 

War offers few opportunities to salvage good from the tragic wastage. 
In sponsoring the Inter allied Medical Conferences, the Royal Society 
of Medicine of London sored a rare opportunity and exploited ft fulls 
The momentary value of this program was measurable in terras of 
improved care of casualties and of heightened morale of medical officers. 
But there are other continuing and perhaps even more significant, 
benefits which are not so readily measurable. Inordinary tiroes it vs the 
few prominent members of the medi&il profession who ore privileged 
to asso ciate with colleagues abroad The Inter-allied Conferences 
extended tha privilege to thousands of the younger iricn in the pro- 
fession from at least eight different countries. Acquaintances were 
formed of which a goodly number npened into endunng friendships 
In on age raVhieh muundentandirig arising out of a want of apprecia 
tiem of points of view of other peoples, is one of the most potent causes 
of international distrust, such dose association of upright men with 
a common professional background must exert a real influence m 
furthering on earth peace good will toward men. 

The medical officers of the United Nations, whose good fortune it 
was to hive served raUntain during this War, arc deeply indebted to 
Major-General Sir Henry Tidy It was he who conceived the program, 
he who deveted his time and his energy unsparingly in ensuring its 
success. Although we can never discharge this debt we shall never 
repudiate it. And so on behalf of the officers of the Medical Corps of 
the United State* Army who profited so richly from his labors - and 
I am confident I shall not presume if I speak as well for the medical 
officers of our spl endi d Allies — I have the honor to acknowledge our 
great obligation to Sir Henry and to tender to him this unccrest 
expression of our lasting gratitude 

PAUL R. HA.\VLEY 
Major-General U S Army 
(Formerly) Chief Surgeon 
European Theater of Operations 
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The Inter allied Conference* on War Medicine were held at the house 
of the Royal Society of Medicine, and tin* body convened the meeting* 
and undertook the responsibility of the general organization. A 
Committee of the head* of the various allied medical service* or therr 
representative* met afttrf each conference, settled the fubject for the 
next meet ing and cho*e the ipeaker* The Service* concerned arranged 
ior the presence of the speaker*, sometime* involving a long flight 
from an oversea* base or from a campaign m active progress. 

The first meeting wa* held on December 7 194a and the last on 
July 8 1945 In the course of three sessions there were 24 conference* 
with a total attendance of over 6,500 officer* of the Allied Medical 
Services 

The first suggestion of such meetings came from Major (now 
Ceneral) Gallemaert* who reached this country from Belgium after 
prolonged wanderings on land and sea. In April 194a he suggested to 
the British War Office that conferences on war medicine should be 
arranged. The suggestion was approved in principle at a meeting of 
representative* of the Allied Services, but did not materialize owing 
to difficulty in organization. There was already at that time in the 
Urn ted Kingdom a number of medical officers of many of the Allies, 
and American troop* commenced to arrive shortly afterward*, and 
soon were present in the country in considerable numbers Very 
few of the American officers had experience of warfare or knowledge 
of what active service involves. Many of the British officers stationed 
in the United Kingdom were in a, similar pontoon. It was realized 
that it was important to bring as many of these as possible m contact 
with the actual facts of warfare, related by those with te chni cal 
knowledge and personal experience 

Colonel (later Major-General) Elliott G Cutler who had recently 
arrived from the U S approached an old friend, Mr L. R. B renter 
at that tune Surgical Secretary of the Royal Society of Medicme. 
After some preliminary conversation*, a meeting was held m October 
1942 of the heads of the medical services of the Allies m this country 
The Royal Society of Medicine offered accommodation and clerical 
assistance for the organization of the meetings. The heads of the 
medical services welcomed the proposition and formed an organizing 
committee The meetings were to be confined to officers of the Services, 
to be held strictly under security and no reports were to be made public. 
The Air Force was especially helpful in assisting the presence of speakers 
a* when a brigadier wa* flown from North Africa during a campaign 
and flown bade the day after the meeting 



12 


PREFACE 


The objects of the conferences were laid dovm by the Committee 
as follows -For the mterchange and communication of medical 
expenences m the Field and of the practical application of medicine 
to the needs of warfare, and for the exposition of the general principles 
of administration and organization of the medical services 

The conferences w ere not to be concerned 'with strictly scientific 
matters which u ould be dealt with by other bodies, such as meetings 
of the Sections of the Royal Society of Medicine, various postgraduate 
bodies, and the excellent medical societies which were formed in many 
military hospitals and medical units Senior officers would m general 
describe matters of administration and organization vhile expenences 
m the Field would come from junior officers from the forward areas 
and fiont line 

A few remarks may be made on some of the communications 

1 GENERAL ACCOUNTS OF CAMPAIGNS 

General Barnsley’s fascinating account of the Abyssmian campaign 
opened the first meeting One may note his concluding remark 
‘Suiely never m the storv of human conflict have so many run a-way 
from so few 5 In contrast to General Barnsley’s account of a victorious 
campaign was Colonel Large’s description of the tragic episode m 
Greece 

Colonel Holst, Director-General of the Norwegian Medical Service, 
has an unrivalled experience of campaigning under winter conditions 
in noithem latitudes His conclusion is noteworthy ffiat ‘an expedi- 
tionary force from the U K would not be able to conduct mobile 
warfai e under arctic conditions in hard winter or heavy snow ’ The 
possibility of an expeditionary force from the U K to Norway had 
been under consideration In a later communication on Trench Foot, 
which he declared to be preventable, he stated that during the 
Norwegian campaign of 1944-45 m Fmmark no case of trench foot 
or frostbite occurred during the trek of a large patrol over 600 miles 
on skis m open country The Conferences follow ed the progress of the 
war through Libya, Turns, Sicily and Italy, and then from D-day to 
the German concentration camps It is to be regretted that no com- 
munications were possible on the campaigns in Burma, the Far East 
and the Pacific No officers were available, and further, in the condi- 
tion of the campaign, secrecy was absolutely essential 

2 PERSONAL EXPERIENCES OF OFFICERS IN SPECIAL EPISODES 

This group included stones of some of the most famous epics of the 
war, related calmly by junior officers whose part m the incident had 
usually involved great personal courage Most of these experiences, 
though unfortunately not all, are included m this volume Among the 
most striking stones were those of a medical officer 'who volunteered 
to stay behind at Dunkirk to look after the wounded who could not 
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be evacuated and subsequently escaped and returned to the United 
Kingdom the story of the Arctic convoy, the Dieppe raid, a medical 
officer parachuted into Jugoslavia a French medical officer in the 
march from Lat e Chad to Algeria, a medical officer parachuted mto 
Arnhem whom the Dutch finally helped to escape and the relief of 
Bast ogive- One of the most dramatic personal narratives was the 
description by Professor Richct, who came from Pans for the meeting 
of 15 months spent m the concentration camp at Buchenwald A gasp 
of astonishment from the crowded hall followed his statement 
•Buchenwald was a good camp Yes, he continued, ltwosagood camp 
for two reasons, first there was no torture and secondly, there was no 
gas chamber Professor Richet entered the camp with 47 compatriots 
after five or sue weeks three were still alive, at the end he was the sole 
survivor ‘Buchenwald was a good camp 
The story of the worst Russian convoy of the war ends We arrived 
back with 8 left out of 37 merchant ships. 

Major Newman told of the bravery of French and Belgian women 
in assisting starving and exhausted British prisoners of war many of 
them wounded who were being marched from Dunkirk to Germany 
A woman approached the camp carrying a Urge parcel She was 
stopped at the gate at the point of a bayonet and told that entry was 
verboten She pushed up the bayonet with her hand kissed the 
sentry and walked on 

JJ. VARIOUS SPECIAL SUBJECTS 

Some subjects recurred periodically at the conferences, exhibiting 
changes and progress as the war advanced and experience was 
obtained One may mention malaria, the psychological aspects of 
warfare and selection of officers and personnel, blood transfusion, the 
position of advanced surgical teams, infective hepatitis and general 
problems of evacuation of wounded by land, sea and air 

4- D DAY 

D-day and the events immediately following occupied nearly two 
meetings. Various speakers described the preliminary organisation 
the first landing on the Normandy coast, the evacuation and treatment 
of wounded on the L-S T the reception sorting and treatment of 
casualties on the near shore, and later the development of evacuation 
by air 

5- OERUAN CONCENTRATION CAUPS 

The Conference hdd on June 1 1945, described conditions in 
German concentration camps, and discussed the treatment of starva 
tion The horrors of Belsen, the starvation of large areas m Holland 
and the death marches of pnsoners-o^war across hundreds of miles 
m Germany in the snow were fresh in everybody’s mind. As is wdl 



i4 


PREFACE 


known, groups of scientific researchers had been studying expen 
ally the value of protein hydrolysates in advanced starvation 
unexpected disco\ ery of Belsen seemed to call for their use on a 
scale, and within a few days a special team w as sent there und 
Medical Research Council At a meeting of the Section of Me 
of the Royal Society- of Medicine, held a week previously, c 
-were thrown on the value of protein hydrolysates by speakers wh 
been in Belsen It was decided that the question should be consi 
more fully at the forthcoming conference Certain members < 
research teams in Holland and Belsen -were brought over to give 
experiences and opinions It was evident that the admimstrati 
protein hydrolysates -was impracticable as a method of tre atm 
enormous numbers at Belsen with the special difficulties of : 
races and languages and the uniform terror of torture at any unk 
form of treatment. It -was also proved that there were certain se( 
which were previously unsuspected Further, the great majon 
cases of advanced starvation can be brought through the short p 
of danger by simpler measures But it remains probable that 
development of the method will be found of value, possibly in c 
tions other than advanced starvation The group of speakers 
included those who had been the earliest to enter Belsen who desa 
the shock of the unexpected discovery and the initial desperate e: 
to deal with the gigantic scale of the horrors 

The final meeting of July g 1945, was devoted to reviews o: 
progress made in -war medicine and surgery since 1939 and of 
lessons which experience had taught. 

A few of the subjects may be mentioned in -which one n 
development as the war progressed The organization of field sun 
units and the reorganization of the British Field Ambulance, nec 
tated by the great distances in the North African desert, were apphc 
without great change to the conditions in Europe One noted ; 
gressively the great development of blood transfusion, improvemer 
methods of resuscitation and transport of casualties (the essei 
factors in the low death-rate of -wounded), the advance of suppres 
treatment for malaria and inoculation against typhus, the promine 
of psychological methods of selection of personnel and the ever cl< 
cooperation of the medical services on land, sea and air. But I would 1 
the crv heard again and again from medical officers of all services v 
took part in first landings, for more and more and yet more plar 
of Paris. 

It was generallv agreed that the Conferences had been succea 
in their object, enabling officers who were in the process of tram 
to hear at first hand the organization and experiences of campaig 
battles, invasions, landings, raids and warfare on sea, land and in 
air, the tr eatm ent of sickness aid wounds, and by no means least, 
learn the essential importance of hygiene and preventive medici 
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The Conference! further had the advantage of bringing together 
officers of all ranks of all the medical services of the Allies. The Royal 
Society of Medicine made a custom of giving an informal dinner, 
necessarily very limited in numbers, after each conference, especially 
to those who had been speakers. Many friendships were made at these 
gatherings. 

The Conferences were held strictly under security No references 
or notices were published in the Press, medical or otherwise and no 
minutes were kept But as the Conferences drew to a close many 
wishes were expressed that it might be possible to publish a vol ume 
of communications. In response to this desire the Royal Society of 
Medicine undertook to make an attempt to collect material. The 
total number of the principal speakers at the Conferences was about 
220 Some speakers had kept no record of their communications 
Some others it has been Impossible to trace, especially among those 
from the U.S and Canadian armies in spite of every assistance from 
the respective Headquarters, and much personal assistance from 
Colonel IV S Middleton, formerly Chief Consultant m Methane, 
U S Arm> Some of these officers are still probably in the Pacific and 
others have started medical practice in new districts. In spite of the 
difficulties over 120 MSS have been received and thanks are due to the 
contributors who have made this volume possible. 

The speakers came from both sides of the Atlantic and also from 
other countries, and m consequence there are differences in spelling 
and phr a s in g No attempt has been made to reduce these to uniformity 
The speakers were dealing with incidents still fresh m their memories 
and with events which had often left a great impression. For these 
reasons as feu alterations as possible have been made m the M&S 

I shall undoubtedly be acting in accordance with the wishes of 
those who took part In or attended the Conferences m thanking the 
Council of the Royal Society of Medicine for granting facilities for the 
meetings Special thanks arc due to Mr Geoffrey Edwards, the 
Secretary of the Society on whom fell the main burden of organization. 
Also to Miss M. M Wheeler, the Assistant Secretary and her clerical 
■taff for w horn the meetings involved extra duties at a time when their 
numbers were depleted by calls to the Services, and to Mr J Cooper 
the Head Porter at the House for so many years. 

Finally may I say that I regard it as a great privilege to have 
acted as President at the Conferences. 


HENRY TIDY 




te\tbook administration of medical 

SERVICES IN A DIVISION 

\L\JOR*GL.\TRAL J a DOWSE, a>, CJ.K-, U.C. 

»/ \MkaI Sfrrko 

Whilst it a perfectly true that the haste principles of the art of war brt 
not altered throughout the ago, the methods by which those principles 
have been put into practice have altered with each succeeding war and 
indeed constant!) change during the conduct of an) war 

I shall give you an outline of the chain of responsibility and the 
formation of the mam elements of the medical organization of a 
division as we »ce it to-da) In order to portra) a connected itor) I 
must needs stray into the organization of die corps, for the two are 
interdepend ent- 

I will for the sake of clearness, confine m) remarks to the infantry 
division as distinct from the armoured because the principles involved 
from the medical point of view m handling the infantry division In 
companion with the armoured are the same, the differences being 
largcl) those of degree and the speed with which the armoured division 
works and the large area of ground which it covers 
The G O commanding a division is responsible for everything that 
goes on m his division he is therefore responsible for the efficiency of 
his medical services. To advise him on medical matters he has an 
Assistant Director of Medical Services (A.D M.S ) who is a Colonel 
with a Major D.A-D M S as his assistant The) form the medical staff 
of the division The A.D M S also commands the medical units in the 
division 

The entire medical services come under the Adjutant General « 
branch of the Army staff and the A DAI S deals with that branch of 
the staff through the person of the Assistant Adjutant and Quarter 
mast er-Gen eral, the JCa. & Q.-M G and if he abides slavishly to the 
textbook he must receive his instructions as to the commanders in 
tenuous through that branch of the staff 

In war however the medical staff of a dhmem has two distinct 
functions One function is administrative, in which the A.D M.S looks 
after the arrangements for care of the nek and wounded, the main ten 
ince of the health of the troops and the general sanitary requirements 
of the division for the latter purpose he has a highly trained, if small, 
mobile hygiene section to asnst him. The other role is operational, and 
»s the A.DALS commands the medical units m the division, it follows 
that be has to deploy those units in accordance with the commander s 
plan and Issue the necessary orders m exactly the same manner as any 



20 


INTER-ALLIED CONFERENCES ON WAR MEDICINE 

other commanding officer in the division, such as the Commander, 
Royal Artillery 

Before any orders can be issued a commanding officer must know the 
plan of action Therefore the ADMS must receive information as 
soon as any other commanding officer This implies that he must take 
his part and place m the forward headquarters of the division so that he 
can be in on the game from the commencement, m other words, to 
complete his ‘G’ or operational function he must have very close liaison 
with the operational branch of the staff 

A story of what actually occurred m France before the evacuation 
may help to illustrate this side of the duties of the ADMS 

On May 25, 1 940, my division was fighting m the region of the Foret 
de Nieppe I had recently joined the division and found that it was the 
rule for the ADMS to have his office at rear divisional headquarters 
Rear divisional H Q had been for three days at Quesne sur Deule, 
south of Comines, whilst the advanced H Q, , with all the important 
portions of the staff, was at Dcolc dc Stcinje, some 28 kilometres further 
north and west As A D M S I found that being so far away from the 
battle HQ, I was completely out of the picture 

I saw the divisional commander and, although our conversation was 
at first a little confused, he finally saw my point and I joined up with 
advanced H Q This situation arose from the fact that the staff in those 
days did not appear to realize that the medical servicesffiad this opera- 
tional role and, in the real stress of battle, it was well-nigh impossible 
for the A A & QMG to keep me adequately informed of all the rapid 
changes in our front line which necessitated the constant ancillary and 
operational alterations in the positions of the medical units 

In battle the ADMS must be able to have first-hand information of 
all that goes on, only then can he control his medical units to the 
advantage of the wounded man and the satisfaction of his divisional 
commander This information is best obtained from the ‘G’ staff I am 
glad to say that the principle of recognizing the operational role of the 
medical services in war is now an accepted fact in ‘Staff’ circles 

Before I come to the actual formation of the medical units in a 
division it will be as well to recognize the essential facts which have led 
to the re-formation of the medical units as we see them to-day 

The British Army has had to fight in every climate, over varied 
terrain and m all types of warfare, and m all these conditions the Royal 
Army Medical Corps had to collect, evacuate and treat the sick and 
wounded of the Army and generally live up to its motto In arduis 
fidelis The problem of producing a unit or a series of medical units 
which will answer the demands of all the varying requirements is an 
order of the first magnitude 

Let us therefore look for a moment at the process of evolution of our 
medical units 

In the South African war we experienced a mobile war earned out m 
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i country which permitted wide sweeping movements leading up to an 
usault on the enemy, here our forward medical units tverc composed of 
a bearer company which moved with the troops and collected the 
casualties, and of a field hospital that could treat the cases and hold 
them for a little before they- were evacuated to the base hospitals 
Following the South African war came the Great War with an en 
trrely different set of arcumitanca in that war the bearer companies 
and the field hospital were joined into one unit, which was called a field 
ambulance, wtule behind the field ambulances came a semi movable 
but a more or less static medical unit, the casualty clearing station 
(C.C.S ) (As Its name implies the C.C S was to be used as a clea rin g 
and evacuating unit and was not intended to retain casualties for longer 
than was absolutely necessary ) This combination of urnts was eminently 
suitable for the type of fighting that was most common in the last war 
where armies faced each other for long periods across a *No Man ■ Land 
that might be anything from a few feet to many hundreds of yards wide 
The G CJS grew and grew in the war of 1914 18 till it became a very 
dumsy and heavy unit, in fact it ceased to be a mobile unit m any way 
Thu defect was not really felt until the great advance m August, 1918 
when we found that the G.CLS could not keep pace with the advancing 
armies and had to be left behind, with the result that little or no surgery 
could be done for the wounded for a long time as the G.CLS was the 
first medical unit in which serious surgery could be attempted under 
the conditions outing m those days. 

Thus at the commencement of the present war we found ourselves, 
m September 1939 with exactly the same medical organization m the 
forward area as we had in November 1918 except that the horse had 
been replaced by the petrol engine in the unit transport. The AD M.S 
had three field ambulances and a hygiene section as his medical units 
and the D D M S Corps one field ambulance, a hygiene section and a 
motor ambulance convoy , there were also three C.C.S per corps which, 
although they were Army troops, were frequently administered by the 
D J) Mii of the corps in which they were located 

Some time before thu ivar commenced students of the problems 
concerning the formation of the forward medical units realized that the 
organization that existed m 1918 would not answer many of -the 
questions which modem developments seemed to suggest, but it was 
not until we were actually involved in war ourselves that the necessity 
for failing into line with modem requirements was forced home. 

As a result of the experiences gained m the Spanish Civil War in the 
all too short period of fighting In France and Belgium and m the more 
prolonged bufsomewhat abnormal fighting m the Libyan desert, it was 
proved that the old textbook formation and h andling of the medical 
units in the field was archaic and out of date. 

Amongst the leaons learnt were that the A.D.M S., in addition to his 
administrative dutia has an operational role to perform, the field am 



22 


INTER- ALLIED CONFERENCES ON WAR MEDICINE 


bulances were clumsy, relatively immobile, lacked adequate facilities 
for the carriage of the wounded and for intercommunication, and above 
all the CCS, the Army’s most forward surgical centre, was very often 
too far from the fighting line to render adequate surgical aid to the 
wounded man and in any case was a very heavy and comparatively 
immobile unit, requiring some 52 lorries to move it from place to place 

The Director-General of the Army Medical Services therefore formed 
a committee to inquire into these matters and to make suggestions to 
remedy the deficiencies 

The committee was, in fact, to make suggestions which, if imple- 
mented, w r ould improve the organization of the forward medical units 
as far back as railhead and bnngthcm into keeping with modem require- 
ments, but the committee must not ask for more doctors, there must 
be no increase m the quantity of transport demanded, and if there was 
a demand for an increase in personnel it w r ould need to be very w r ell 
substantiated 

How r ever, the committee, in spite of terms of Reference of such a 
devastating nature, produced results which have been accepted and are 
being implemented 

Before placing the deliberations of the committee on record, the 
Director-General sent me out to the Middle East to find out if the 
suggestions made by the committee - admittedly as the result of personal 
experience and the digest of numerous reports but still the emanations 
of the minds of a committee, as they sat round the council table - were, 
m fact, likely to answer the problems m the hard light of war 

It was encouraging to find that practically every suggestion met with 
the approval of the ‘man on the spot ’ Through force of circumstances, 
themedical directorate m thcMiddlcEast had already commenced to re- 
organize the forward medical units on lines so similar to the suggestions 
of the committee that the only differences were those caused by the 
peculiar terrain 

Put briefly, the reorganization consisted in making the field ambu- 
lance somew'bat tighter both m personnel and equipment, increasing 
hoAvever its patient-carrying capacity by adding more ambulance cars 
to the transport The H Q, of the field ambulance was to form an 
advanced dressing station (ADS) and the companies with their sub- 
divisions into sections ivere to do the actual collecting of casualties The 
advanced dressing station must of necessity be highly mobile and should 
not be asked to gr r e more than very rapid first-aid, for it can rarely find 
time for complicated surgical procedures 

Thus there was a need for a unit inside the divisional area, winch 
could undertake the resuscitation of the really badly shocked case and 
retain that case for a little time. To meet this need a new umt was 
devised called a field dressing station, -well equipped with all that is 
necessary for the giving of blood transfusions and with per- 
sonnel trained in that art, combining the duties of resuscitation 
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with these of collecting the casualties from the surrounding units. 

In order to meet the demand for surgery' as close to the fighting as 
possible, field dressing stations were also placed in the corps area and 
another new unit, a field surgical unit, produced Thu is a highly 
mobile little unit with a surgeon and an»thetnt and full surgical 
equipment. 

The field surgical unit when mamed to the field dressing station 
produces an advanced surgical centre, capable of looking after the 
surgery for really urgent ca ses. It answers the cry of the surgeon Give 
me my cases early, as it is placed well up in the axis of advance of the 
corps and is as near the fighting as the tactical situation will permit, 
thus r evening the old process by bringing the surgeon to ha casualty, 
rather than the casualty to the surgeon 
Behind the advanced surgical centra are placed two C.G.S J. These 
units arc also modified and made lighter and more mobile so that they 
can keep up with the rapidly moving front. 

The lightly wounded man and the less urgent lying case is sent to the 
C.C.S , leaving the advanced surgical centre free to attend to the more 
serious case, in order that life and ltmb may be saved 
When these revised units came to be sorted out, it was realized that 
they were all expected to be very mobile and since mobility and post 
operative treatment are not compatible, to round off the arrangements 
a 200- bed general hospital had been moved -up to railhead there to act 
as a senn-staUc hospital for the reception of casualties pending evacua 
Don. 

There a some disagreement amongst the pundits on the vexed 
question of when and when not to give blood transfusions and who is to 
decide when such a procedure is necessary’ Whatever the final decision, 
the Army Medical Service a well equipped by having a senes of blood 
transfusion units available for attachment to the advanced surgical 
centres, or C G^J, as well as the facilities already provided m the field 
dressing stations in the division 

To combat another serious defect in the old administration, the 
Motor Ambulance Convoy (MAC.), formerly a medical unit, now 
becoraa a Royal Army Service Corps (R_AJi C ) unit commanded by 
an officer of that corps it has been enlarged and has 90 ambulance cars 
or buses m place of the 75 vehicles m the old unit. 

A change has also been made m the operational function of the 
MAC. it a administered by the R-A_S C. but operationally It coma 
under the D.D MJ? of the corps or Army and now clean rayon W e i 
frixn the \JD S inside the brigade area. In the last war MAC. can 
did not come further into the divisional area than the mam dressing 
station (MX) S ) By carrying casualties directly from the A.D S to the 
appropriate medical unit m the corps area it avoids one of the com- 
plaints of the older administration whereby a wounded man 
was moved from car to car perhaps three times before he reached 
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the place m which he was, at last, to receive adequate treatment 

This method implies that triage, or the sorting and disposal of 
casualties to suitable medical units in the corps, is performed in the 
ADS and not, as in the last wax, in the MDS (which really no 
longer exists) 

Triage therefore becomes one of the most important features of the 
forward medical policy Casualties are divided into three main groups 
Group (i), cases which require immediate resuscitation, and are dealt 
with inside the divisional area, Group (2), cases which require urgent 
surgery, mainly to save life and limb, and are sent to the advanced 
surgical centre in the ambulance cars of the M A C (the acute abdomen 
and the severe fracture, etc , will find themselves here) , Group (3), cases 
which comprise the non-urgent lying case, the walking w ounded, some, 
if not all, of the head cases, the facio-maxillary and the sick, these are 
sent to the CCS by the cars of the MAC directly from the ADS 
Buseshavebeen added to the MAC foi thecarnageofthe walking cases 

When the personnel to equip these new units came to be discussed it 
was at once appaient that one of the strictest of the terms of reference 
could not be carried out if the committee’s suggestions were put forward, 
since it was absolutely impossible to build adequate units -without 
asking for more officers 

However, it had long been recognized, though only contemplated as 
a last resoit, that certain duties in the forward medical units might, 
without any great loss of efficiency, be performed by non-medical 
officers 

Accordingly a new type of officer in the R A M C was suggested, to 
be known as the non-medical officer R A M C The mam function of 
such an officer was to undertake duties m the field ambulances, field 
dressing stations and casualty clearing stations, which did not require 
medical knowledge of the standard of the fully qualified doctor, but 
which did want a high standard in the qualities of man-leadership and 
a considerable expert ness m advanced first aid 

An officer with these qualifications would command one of the 
sections of the field ambulance and do the work formerly done by the 
‘Bearer Officei ’ In the field dressing station he -would be the company 
officer and officer in charge of evacuation, etc , m the C C S he would 
peiform similar duties 

The selection of these officers has ahead > been made, the preliminary 
training is in the process of commencing, and they should be available 
for duty m the early months of next yeai By the introduction of this 
type of officer the obstacle to the implementation of the committee’s 
suggestions has been overcome, and though I personally do not main- 
tain that any non-medical man can be as good as a qualified doctor m 
the R A M G , there are obvious occasions where six years’ study to 
become a doctor is not of necessity the hallmark of a good ‘Bearer 
Officei ’ 
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Thu nos organization will alter the medical administration problems 
to some degree 

The D D MJ5 of n corps was formerl) vcr> largdj the postmaitcr of 
a post office for returns and had verj little operational work to perform 
He now becomes a most Important link in the evacuation system of the 
medical services and will have a fine job in organizing the surger> in the 
corps area and seeing that the various units that he controls are placed 
to the best advantage of hts corps 

The duties of the A D \LS will not be greatl) nltered He is suit 
responsible for the collection of all the casualties in his division orid for 
the general medical supervision of the troops in that division 

Ha function as the organizer for the prevention oflossofman power 
through a well organized medical service has as much cfTcct on tin: 
final winning of the war ns his divisional commander lnmvrlf in bringing 
a battle to a victorious conclusion 

Pott ScRimiw (Jul> t<H5) — In the light of the further experiences 
of three more yean of war modifications have been made in the re 
organization as outlined but the principles remain Though still in us 
infancy air lift for wounded plavs a very important part in our modem 
concepuons of how the casualty should lx* most adequate!) dealt with 


January tots 

ROYAL AIR FORCE MEDICAL ORGANIZATION 

AIR MARSHA! SIR HAROLD r~ \VH1TTI\CHAM kc.». kjlc kju 
X>frTrtjr*Cr*Tu/ rf \ fried Stmcn. P.AS 

The Royal Air Force Medical Service a separate from those of the 
Nav) and Army but close collaboration exists between them and the 
Emergenc> Medical Service in the matters of hospital provision 
supply of medical equipment and evacuation of casualties The 
medical requirements of the Fleet Air Arm are under tlic control of 
the Medical Director-General of the Nav) Questions of medical 
policy common to all Services, such as new hospitals training medical 
stores and economics are dealt with b> joint Medical Services 
Committees 

Tht 4ir Comal consisting of 12 members, C mil and G Service is 
the supreme authority of the Royal Air Force The Director-General 
of Medical Services, who a not a member of the Council can be called 
upon when -special medical matters are under consideration medical 
interests generall) ore the responsibility of the Air Member for Personnel. 

The Medical Department of ihe Air Mmistry has at its head a Director 
General of Medical Services and under him there is a staff responsible 
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foi the complete admimstiation, organization and direction of all 
medical, dental and nursing problems which affect the Royal Air 
Force There are 9 main branches of the Directorate, which may be 
illustrated by the plan below 

Director-General of Medical Services 
(D G M S ) 

I 

Deputy Director-Gcncral of Medical Services 
(D D G M S ) 

1 

Directors and Branches of Directorate 


Deputy Director-General Director of Director of Nursing 

of Medical Sen ices Hygiene Dental Services Service 

(D of H ) (DofDS) Branch 

_j I 

I I I I- I I I I 

M A 1 M A 2 M A 3 M A 5 M.A 7 M A 8 M A 4 M A q M A 6 Matron-in- 

Chief 

MA 1 deals with personnel, their entry, training, posting, reports and promotions 
MAs deals with professional medicine, including medical standards, medical 
boards, prolusion of hospitals, treatment in hospitals and sick quarters, and 
general arrangements for the sick and wounded, including transportauon 
of casualties 

M A 3 is responsible for the supph of medical equipment and of barrack stores 
for medical units 

M A 4 o\cr which there is a director of hvgicnc, deals wadi preventne medicine in 
general (including building planning), gas warfare, and research 
M A 5 is concerned widi civil axiauon, dealing mainlj widi medical standards, 
medical examination and medical equipment 
M A 6 under die ducctor of dental sen ices, controls the dental branch 
M A 7 is responsible for medical statistics, including die compilation of health rcpoits 
M A 8 compiles die Medical Historv of die War 

M A 9 deals wadi die medical aspects of the selection of personnel for air crew durv, 
syntheue training and the human factor m die causation 'of flying accidents 
There are two odier branches 

Woman Medical Liaison Officer who deals wadi questions peculiar to the Women’s 
Auxiliary Air Force 

Ahirsmg Semce Branch which deals with all administration and organization of the 
Princess Alan s Roval Air Torce Nursing Scnuce 

The Duector-General of Medical Services controls research through 
the medium of the Flying Personnel Research Committee, which 
consists of a chairman and eight members lepresentmg the various 
specialities Five other establishments aie also controlled directly by 
the Director-General of Medical Services, namely the Central Medical 
Establishment, the Medical Tiaimng Establishment and Depot, -the 
Institute of Pathologv and Tropical Medicine, the Medical Statistical 
Office, and the Medical Stores Depot In addition, theie is a Medical 
Advisory Board to advise the Duector-General of Medical Services 
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on any matter affecting the health of the Royal Arr Force that he ma\ 
lay before them 

The Central Medical Establishment bean on its itrength the 21 
consultants all of whom have direct access to the Director-General 
of Medical Services as adviser* most of the consultants are seen by 
the Director General of Medical Services once a week. The Central 
Medical Establishment organizes and administers two main Invaliding 
Boards, which deal with the final discharges of officers and any case 
which cann ot properly be dealt with by hospital boards. Twelve 
Aviation Candidates Medical Boards ore also under the control of the 
Central Medical Establishment they ore scattered throughout the 
United Kingdom engaged on the special medical examination of 
prospective members of aircrew Other units and services are also 
adminis tered by the Central Medical Establishment namely the 
Aircrew Disposal Unit which keeps track of all Air Force casualties 
m other Service and aval hospitals and arranges for their expeditious 
transfer to appropriate Royal Air Force hospitals to ensure prompt 
return to duty mass radiography for which purpose five unit* exist 
two dealing with aircrew, twx> with ground duties personnel, and one 
with entrants to the Women s Auxiliary Air Force the Blood 
Transfusion Team and the Physiology Laboratory 

The Medical Training Establishment and Depot is the unit which 
all medical officers, male and female and medical airmen and '>ir 
women receive then initial training It has an organization for the 
continuation of training m the various hospitals and large nek quarters 
throughout the country' 

The Instil alt of Palhohmj and Tropical Medicine n the unit where 
medical officers and airmen are instructed m pathology and tropical 
diseases, and is also the Central Pathological Laboratory of the 
Royal Air Force. 

The Royal Air Foret Commands are organized on a functional bans 
at present there ore fifteen, nine at home and six abroad Each 
command has a principal medical officer (P M O ) and an adequate 
medical staff which includes an inspecting dental officer The mam 
members of the staff are shown below 

D.P M.O Group Captain. 

D P M.O (Hygiene) Grasp Captain or Wing Commander 

D P.M.O (Flynn) B mg C ommander 

DP MO (Woman) Squadron Leader 

Inspecting Dental Officer Group Captain or Wing Commander 

Medical officers must work in close liaison with their commands and 
understand thru problems if they are to cany out preventive medicine 
properly The area of administration of Royal Air Force Commands at 
home covers the whole of the country and all the outer isles including 
the Shetland! the sphere of Coastal Command is even larger 
stretching from Iceland to Gibraltar It a therefore essential to place 
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senior medical officers, in the rank of group captain or wing com- 
mander, in charge of subdivisions of the commands, called groups 
The number of groups m each command vanes from two to ten, and 
each group administers stations which vary m number from four to 
thirty-two according to the function of the group Stations hold a 
number of units, between two and six, which in an operational 
command aie called squadrons Stations within groups are provided 
v ith a senior medical officer of the rank of squadron leader and each 
large unit or squadron has a squadron medical officer to provide that 
continuity of contact so necessary between the medical officer and 
fixing personnel 

Hospitals are provided to meet the special needs of the Royal Air 
Force, though full use is made of naval, military and civil hospitals 
whenever possible Most of the RAF hospitals are general hospitals 
with special departments for orthopaedics, bums, neuropsychiatry and 
diseases of v omen 

At home there are fourteen neui opsychiatrv centres, six in 
operational areas and eight m non-operational areas, there are four 
bums centres, four plastic and facio-maxillarv centres and sixteen 
centres for diseases of women There are eight orthopaedic centres m 
England and Wales and four rehabilitation centres In Scotland, by 
arrangement with the Scottish Office, there are three hospital centres 
where Ro\ al Air Force sick are congregated 

Hospital beds are provided at home on the basis of i 5% of strength, 
and die staff, including administrative personnel, is established as 
follows one medical officer to 25 beds, one nursing officer to 10 beds; 
one nursing orderlv to 10 beds and one aircraft hand to 10 beds 

Si cl Quarters are established at all Royal Air Force Units, hoi', ever 
small, the bed provision is 1 of strength of Royal Air Force and 2 J 0 
of strength of Women’s Auxiliary Air Force Most of these sick quarters 
may be compared vrth small cottage hospitals and are capable of 
deahng with minor and emergency surgery Thev are so fitted as to be 
able to treat and hold casualties during enemy attack 

Each unit of any size has a well-equipped dental surgery, small 
scattered units are visited periodically bv mobile dental caravans 
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DISPOSAL OF CASUALTIES DURING AND AFTER 
A NAVAL ACTION 

SURGEON COMMANDER J J kECVIL. dao, jlx 
\fn fkti rUpertrnnl 

Naval experience between 1914 and 1918, although it involved much 
patrolling w the earlier yean nnd much convoy work towards the end 
did not in fact include much contact with the enemy fleet except on 
certain occanonj, which from the medical point of view differed little 
from naval actions over the centuries The enemy is In right his 
guns fire and your guns fire, after which there b a decent pause and 
casualties arc collected and treated perhaps there is a chase, anyway 
tbr dame lull in action is provided, during which the medical part) 
which has so far been carefully sheltered emerges and starts operating 

It was with this picture in mind that the naval medical service 
embarked on its new duties in September 1939- Through the long 
yean of peace a new generation unfamiliar with war, had been 
trained in the tradition of its fathers and with a trusting heart had given 
its routine fint aid lectures to a limited number of men had distributed 
a few fint aid bags to certain traditional positions, had drilled one or 
two stretcher parties and had organized in all ships larger than a 
destroyer two medical action centres. These were not chosen for their 
accessibility or suitability in any way, but solely for the degree of 
protection they afforded, and thb protection was considered only in 
terms of surface action that u side armour and not in relation either 
to torpedo mine or bombing attack. 

The fint notable action of the war was on December 13 1939 and 
it was unfortunate that the battle of the River Plate was a surface 
action and in no way characteristic of future enemy attacks. The 
medical arrangements were found on the whole to be satisfactory 
and 10 no drastic change was made in them But already there was 
some loss of conviction in certain quarters. After the fint bombing 
attack on H.M ships m home waters on October 15 1939 doubts 
were expressed as to the adequacy of the arrangements to meet this 
new form of attack. Then came numerous isolated experiences from 
ship* that were mined, then the more concentrated bombing of H M 
ships m Norway The body of evidence grew steadily yet so thoroughly 
had medical ofBcen been trained in the old organization and so 
gradual and cautious were the criticisms of it that it pentsted till 
February 12 1941 Then came a basic change and in place or 
concentration of medical personnel and stores m two centres there was 
officially authorized a dispersal system But even this was phrased 
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somewhat ambiguously and left much to local judgment, so that Crete 
still found the old system largely m force and it was still unhappily 
observed in a capital ship lost at the close of the year, when the whole 
of one medical centre, with 50% of the personnel, was wiped out 
Happily the order was made more specific in October 1941, and is 
now widely in force It was certainly none too soon 

The medical problems characteristic of this war are not those of 
* Trafalgar, or Jutland, or the River Plate One of the greatest differences 
is the variety and number of the wounds 

The shell fire of surface actions produces splinter wounds, lacerations 
and, very incidentally, some fractures This was all that the medical 
officer of the last war had seriously to consider 

To-day by far the commonest form of attack is bombing, and the 
characteristic injury is flash bums, which occur in great numbers 
Casualties from mines were not an appreciable factor in previous 
wars, but in tins war they have produced heavy casualty lists These 
are so characteristic that the weapon can be deduced from them even 
were it not stated The mortality is low, but the disabling sequels are 
great for all the casualties are fractures Immediately above the 
explosion the men - generally stokers - have fractures of the os calcis 
On the mess decks there are fractured femurs and legs, while on the 
upper deck there are compression fractures of the lumbar vertebra; 
and fractures of the base of the skull As many as 70 such casualties 
have had to be dealt with m one ship, and involve not only experience 
and skill but constitute a great problem in equipment and nursing 
Casualties from torpedoes are fortunately very light, in most cases 
the mortality has been negligible and the injuries are a few contusions 
and possibly some fractures from men being knocked over 

But in both the last cases there are unexpected complicating factors 
In the extremely severe explosions from mines a curious state of apathy 
and inertia is sometimes produced which impedes effective action, 
while the torpedo explosion is associated with the production of 
nitrous fumes and these may later cause serious pulmonary oedema 
Moreover, the torpedo more commonly than other weapons involves 
the need for preparing to abandon ship 

It will be appreciated that not only has provision now to be made 
for a range of cases never seen in the past, but that, owing to the variety 
of weapons, there is no longer any part of the ship which can be regarded 
as especially safe for the care of the wounded In my last ship, for 
example, the official position for one dressing station was far below the 
water-line and extremely vulnerable to both the torpedo, magnetic 
mine, and bombs exploding on the sea bed m shallow harbours Had 
it flooded, escape would have been impossible On the other hand a 
situation higher up was exposed to bombs exploding between decks. 

Increasingly therefore the policy has been to seek places which affoi 
medical and nursing advantages, and to disregard factors of safety 
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any medical losses bang compensated for by the policy of dispersal. 

Another problem peculiar to this Avar is the enormously extended 
penod of action especially from bombing attacks on certain convoy 
routes. This has rendered impracticable the time honoured precept 
that major surgery' a not to be under ta k e n while action is in progress. 
In many cases it has been essential to embark on laparotomies and 
amputations and to give many anarsthetics even though attacks were 
continuing and the future held every prospect of having to abandon ship 
In fact, however abandoning ship has been much more rare relative 
to damage in this Avar than in the last, owing to the very great develop- 
ment m methods of controlling damage 

Medically this provides yet one mote fresh problem, for whereas 
between 1914 and 1918 much damaged ships with heavy casualties 
tank and only the fit survived, in this Avar they do not sink and the 
severely svounded r emain to be cared for under conditions of appalling 
difficulty In H.MJS ExtUr after the River Plate the numerous wounded 
were on board for a period of five days, during Avhich few could be 
spared to attend than as every man anus needed for repair ivork. 

This control of damage has very greatly interfered Anth communica 
tion and whereas this docs not senoudy affect other departments Aviuch 
can function by telephone, it greatly impedes the medical activities 
which are essentially mobile. It is a feat of considerable ingenuity to 
move a casualty in action ivhen almost every door and hatch n closed 
and may involve ascending and descending many decks m order to 
reach a dressing station on the same leveL In 6thpr cases portions of 
the ship may become completely isolated by fire and arrangements 
have to be made to pass cases over the nde on floats or rafts. 

Apart from any casual ties sustained in the ship herself she may 
receive some hundreds of survivors from other ship*, all of whom are 
covered with oil fuel and suffering from shock and among Avhom it a 
difficult to distinguish the wounded from the uninjured Such a 
situation a not improved by the realization that the may be the next 
ship to be sunk, as has happened in many cases Under such arcum 
stances much treatment must be left in the hands of volunteers from 
among the seamen and m general the treatment they give from their 
o\vn judgment is good, but it has been found desirable to extend very 
greatly the instruction of fint aid. 

These are the immediate problems there remain the later ones of 
disposal. Hospital ships arc not numerous and do not accompany the 
fleet in actum, and in general one has to depend on the hospitals m the 
nearest suitable port. If this happens to be a neutral one, as m the case 
of Bueno* Aires after the River Plate, then the question of internment 
of the ATOunded is a complicating factor which has to be considered 
and may sway the deem on m favour of keeping them on board until 
*0 allied port can be reached. 

Finally there is the case of the ship with no medical officer and wth 
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wounded on board, a situation common on the convoy routes Though 
much can be done by signalling instructions for treatment and b\ 
transferring medical supplies bv such varied methods as firing them 
from a Costem gun or floating them over on a lifebuoy, yet, where 
possible, a medical officer is sent over m a boat "When conditions at 
sea do not admit of this, cases have been transferred instead to the 
ship -with the medical officer^ the other steaming on a parallel course 
and the patient being slung across either by means of a breeches buo) 
or placed in a stretcher and then hoisted across the gap between the 
ships by means of an aircraft crane 
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AIR TRANSPORT OF CASUALTIES 

AIR MARSHAL SIR HAROLD E WHITTIA'GHAM, lcb.oe, kjlf 
Director-General of Medical Services, FLA F 

Hislory - Air ambulances have been m use in the RAF since 1919, 
the machines used being Vickers Vim}', Vickers Vernon, Valentias 
Victorias, Air-Speed Oxfords D H 86’s and Sg’s Troop-carrying 
aircraft, temporanl} com erted into air-ambulances, have also been 
used extensively, especially during expeditions and in the present war 
The following table shows the number of casualties evacuated by air 
during the years 1919-1942 inclusive, and it will be seen that from 
1923-1940 there w r ere between 66 and 418 cases evacuated by air each 
year, chiefly in Iraq, Palestine and India 

Tras-sportation of Casualties by Air by the Royal Air Force 


Tear 

Numbers 

Chief locality 

igm 
1920 | 

3 

Somaliland operation. 

1921 i 

1922 J 


De elopment of air ambulances 

1923 

359 

198 during operations m Kurdistan 

1924 

81 

Iraq 

1925 

176 

Iraq 

1926 

130 

Iraq 

1927 

125 

Iraq and Palestine. 

1928 

86 

Iraq and Palestine 

1929 

66 

Iraq and Palestine 

1930 

9i 

Iraq 

1931 

125 

104 in Iraq 

1932 

i77 

138 in Iraq 

1933 

188 

159m Iraq 

1934 

173 

Iraq 

*935 

418 

Iraq and India (Quetta earthquake) 

1936 

161 

Iraq 

193“ 

298 

157 in Wazinstan, 89 in Iraq 

1933 

149 

70 in Iraq, 47 in Palestine, 22 in 
commands 
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Tm 

194* 

'Mi 


'\rmWn 

ia8 

140 

* 996 

1 0,000 approx. 


Chtf Ucttily 

74 to U K- from F ranee' 45 in Middle East 9 In U K- 
Mafaily from France to U.K. 

CtiefTy in Middle Eau War m Western Docrt. 

C3Jrfly In \ fiddle Eajt War in Western Desert. 


In 1941, the number of casualues evacuated by air was increased 
about ten fold, 1,996 being *0 transported, the majority bang in the 
Middle East It 11 interesting to note that - 

(1) itretcher to walking cases were In the proportion of a to 1 

(2) battle casualties to disease were m the ratio of 3 to 1 

(mj the proportion of Army personnel to R>A F was in the ratio 
of 8 to I 

The Erst definite organization of an air ambulance ^service in the 
United Kingdom was based on Halton during the years 1925 1936 
to deal with cases over 100-mfle radius Tins service was little used 
owing to emergency cases bang admitted to the nearest hospital, 
Service and aval and to the absence of air mindedness of the medical 
profemon as a whole at that ume 

However, in June 19 p, a definite air ambulance organization, 
consisting of seven specially fitted aircraft marked with the Red Cross 
of Geneva, was established in this country These ambulance aircraft 
were stationed at ~ 

(1) Hendon to deal with England and Wales, including the Isle 
of Man 

(Ii) Abbotnnch near Paisley to deal with the West of Scotland 
^ the Western Isles and the North of Ireland 
(Hi) Wkk to deal with West and North Scotland the Orkneys 
and Shetland Islands. 

At the tame ume, courses of instruction of a fortnight s duraUon 
were arranged for specially chosen nursing orderlies they were given 
Utttrxlctlon ui loading and unloading of aircraft as well as the prepara 
11011 ^ pauent before transport. They made actual air journeys to 

* c ctBtoin them to air travel Recently, the course has been extended 
10 three weeks. 

care wnv (1943) fitting out a number of aircraft to take 1 8 itretcher 
as well as a medical officer or a nursing sister and two nursing 
required There will be an oxygen supply for all personnel, 
®™tocnt for eight hours. These aircraft ore well heated ventilated and 
jButed, and are provided with an Elian closet and a special medical 
PWtnier 

v,? 1 ^ aircraft for tvocualwn of casualties - Up to now (1943) 
urgent need of using every aircraft available for operational 
U has been the policy that aircraft should not be set aside in 

sa wJlu' Var ^ *** °f conveying sick and wounded, as 

U P air crift badly needed for the transport of troops 
n0ra * M wc ^ 65 tying up personnel It has been agreed, however, 
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that all transport aircraft should be so modified that they can be 
quickly converted for ambulance purposes to evacuate casualties on 
their return journeys after transporting personnel and equipment 
Fitment for this conversion, to take standard Service stretchers, both 
British and USA, will be earned on board each transport air craft, 
so that they can be erected for ambulance use, or stowed away 
within ten minutes These aircraft will not show the Red Cross of 
Geneva, but have to take them chance against enemy attack 

Scheme of organization -The present scheme is that a small mobile 
tented hospital (mobile field hospital) capable of accommodating 
40-100 beds, and equipped for emergency medical and surgical treat- 
ment, will be placed on or near the airfield of departure m the field, so 
as to hold cases ready for immediate emplamng as required, the time 
for holding to be as short as possible, according to weather conditions 
and enemy attack It will be the duty of the medical staff at these 
mobile field hospitals to ensure that patients are in a fit and suitable 
condition for air transport with the minimum of inconvenience to the 
patients At the base a similar medical reception station will be pro- 
•vided on or near the airfield to hold the cases until they are fit to proceed 
on their joumei by rail or road to convoy hospitals Here the) will be 
classified for transfer to special hospitals applicable to their injuries 

Liaison - The semor RAF medical officer at the Air Group 
Headquarters of the emplamng airfield must maintain the closest 
liaison with the field medical units and hospitals in the vicinity He 
wall obtain from these units the estimated number of casualties, 
whether stretcher or w r alkmg cases, and the nature and condition of 
each, as well as any special medical arrangements or equipment 
needed for any particular case during the flight He wall warn the 
various medical units of the approximate time of departure to ensure 
the minimum of w ait and discomfort to the patients He will also be 
responsible for the exchange of equipment necessary between airfield 
and aircraft, and airfield and hospital, such as stretchers, blankets, 
splints, etc 

Preparation of casualties - It is most important that patients should be 
prepared as fullv as possible for the air journey, so that they wall need 
the minim um of attention in transit Wounds should be dressed and 
fractures set before emplamng, no one should be emplaned immediately 
after an operation or hemorrhage; no case of shock should be moved 
until after recorery A fight meal wuth limited fluid should be given 
before emplaning, bow els and bladder should be emptied a short time 
before, and a sedative such as bromide, chioretone, hvoscine or morphia 
may be given to nervous patients or to those prone to tra\ el sickness to 
help ensure a quiet journey and pre\ ent air sickness Patients should be 
as fully clothed as practicable to keep them warm; long stockings are 
most useful, and a hot-water bottle should be provided for each 
patient in temperate climes Air rings are needed for some patients 
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Mtdkal cart at remit - As far as possible a medical attendant should 
xccompany ah casualties b) air such attendants are usual!) speciall) 
trained nursing orderlies. The) are required mainl) to give comfort 
reassurance and nourishment or to deal with immediate wants, such as 
sickness, bed pans and give first aid or h)podermic injections or 
administer oxygen to patients as necessary Members of aircrews 
should be trained to look after patients at remit if required 

Casa natablt far &r transportation - As only a small percentage of 
raTiial fir* can be evacuated by air particular qare must be e x er cised 
in their selection. The senior Royal Air Force medical officer concerned 
is vested with the authority for the final selection of cases for evacuation 
by air the guiding principles for this selection being the rapid transfer 
of cases requiring special treatment to appropriate centres, especial!) 
where speed is likel) to make all the difference between success and 
failure of treatment, and humanitarian considerations likel) to affect 
the morale of the Forces 


Cam mtrlk for trwuportattm m order of priority are — ■ 

(I) Faoo-marilljry Injuries. 

(5) Burra after shock has been overcome. 

(E) Perforated wounds of globe of eye, particularly thiwe containing foreign 
bodies. 

Fractured limb* and joint byiines these mini be efficiently immobilized 

(v) Head injuries, but no* if unconscious or if breathing is affected 

(vi) Pelvic and spinal injunct, after encasing in p latter 
(rn) Empye ma , after arpi ration. 

(vffi) Tuberculous of lung, but not if hemoptyta fae*enL 


Cats K uril M i fm rtr mrl are those suffering from. — 

(I) Shock. 

(5) Recent abdominal and thoraoc wounda 
(H) Acute abdominal crmditlom. 

(tt) Recent severe hjnnorrfiage including hamoyKyia and bamatemetu, 
(▼) Gas gangrene. 

(vi) Poaooous gates. 

(*3) Lobar poeurtionia or poeumo thorax. 

(vifi) Angina pectorh or coronary oedmion, during first month of condiboo. 


tf frd'xxts rrrinl u On UkB* 4 KmfMn. — The Commanding Officer of the 
K-A-T itatxai at which the aircraft a nno in the United Kxotpkan will notify 
Mo% ementi 5 at Air Ministry by Important signal, of the folkn ing details regarding 
each patarnt trantponed ■ — 

(r) Number rani, name and ini dak. 

(i) Unit and Service (Navy Army or Air Force) 

(f) Dale and rtrae of rmplAniny 
(^) Date and twne of deplaning 
(«) Horpital to which sent. 

(/) Disability 


Movements 5 will puis* b> signal this information to \ M.D 12 at 
ffie War Office, who will in turn notify the appropriate department. 
Arrangements for notification on similar lines will be made for 
Overseas Commands. 
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bmf-md equipment and barrack equipment. - First-aid equipment consists 
mainly of morphia, tardiar stimulants, antiseptics and anti-bum jelly, 
Jn the Irojiics and .sub-lropn s the outfit indudrs drugs suitable foi 
bating malar u, (lyucnlny and snake bites, afeomjranied by ji 
parnplilcL describing in .simple* imns bow to avoid tropical infections 
at slopping places en route. Six Thomas’s splints an earned in each 
aircraft foi exchange at the .mluld for tJios t //tied to p.itunh. Tim 
piotedure will help to ensun that the piopei complement of splints is 
maintained in the theatre of operations. Bur rude equipment includes 
thermos flasks foi < oflee 01 tea, watei bottles, bed pans, urinals, arid 
vomit bug, 

Responsibility for evacuation of casualties by air. - The evacuation of 
casualties by an in any field of opr ration jk entirely the lesponsibdity 
of the Royal Ait I'oxe, fiorn admission to the Casualty Aii Evacuation 
Unit oi air strip of departure until discmpjuning and dispatch from 
the aii held of arrival. 


MARCH 19^3 

RATIONS FOR THE ARMY IN THE FIELD 

MAJOR TAN A ANDhRSON, it a m e 

* 

The aJl-rrnpoitant task of feeding the soldiei falls on the Supply 
Srrvhes Rut tin Mednal Sei vices, acting m an advisory capacity, 
are m sponsible that tin l.Uions piovided have the best possible 
nutritive value for the various climatic conditions in which the soJdiei 
has to serve, and for a< tivities which vaiy horn garrison duty in ,som< 
bus* area to (ornmarido or airborne operations 

'J Ins brief description of the vauous rations used in the British Army 
will d< al more with the nultilive than lire supply .ispect, 

lucid service ration scales. - A basic field service ration scale is drawn 
up for each th<alr< of war. Each scale consists of two pails: - 

1. The freiih ration scale, where penshable foodstufls ate issued 
in fresh form; 

2. The tinned equivalent scale, where perishable items arc 
issued m professed form (canned or dehydrated) - used only 
win n op* rational rondr lions prevent the distribution of licsh 
foodstuffs. 

Jn both scales alu rnatives are included for several of the items to 
give variety to the ration and allow an adequate ration to be issued 
m spite of temporary fluctuations in food slocks, 

'fable I shows the nutritive valuf of two typical field service scales 
ai fornpared with the optimum dietary standards lard down by the 
U.S. National R* star eh Council, against which all Aimy ration scales 
are assessed The chief point brought out by the table is that tin 
protein, energy and rnmei.il requirements are met, but the content of 
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tome of the vitamins, particular!) n bo flavin and vitamins B x and C 
m the tinned scales, falls short of the optimum requirement! Restnc 
turns imposed by the tvorld food situation on the provision of generous 
amounts of riboflavin - nch foods and the partial destruction or 
vitamins B x and C in the preparation of the processed foods of the 
tinned ration scale explain why a less t h a n ideal content of these 
vitamins m rations has had to be accepted Fortunately we are able to 
in crease the intake of these vitamins where required by the use of 
concentrates 

Incidentally the only noteworthy instance of outspoken vitamin 
deficiency disease among British troop* has been in Gambia, Here the 
already low riboflavin content of the ration scale was further restricted 
by shipping losses which often prevented the issue of valuable foods 
like cheese and yeast extract. As a result, the mouth and tongue 
lesions of n bo flavin deficiency were at one tune found in as many as 
i4°o of European personnel in some parts of Gambia. Special measures 
have now been taken such as the inclusion of skim milk powder, 
ground nuts, and yeast in the scale and the use of vitamin supplements. 

There were, too in the past a fev. isolated instances of ben ben 
among men of the Long Range Desert Group who operated for 
weeks on end behind the enemv lines and had of necessity to exist on 
tinned rations. The use of vitamin B, supplements by' such troops was 
then enforced 

Vitwmn suppUmmtation of Army rations - Under certain circumstances 
such as those mentioned above, Army radons must be supplemented 
with vitamin concentrates There are four of these in use at the 
moment - 

(i) Vitaminized chocolate Chocolate figures m all field service 
radon scales and is also an important constituent of several 
special radon packs for particular conditions All the choco- 
late included m Army ration* u now being fortified so that 
i ox. contains approximately I 500 lu vitamin A 250 1 u 
vitamin Bj and 20 mg vitamin C 
(u) Tablets of a special dried yeast nch m vitamin B T each 
tablet containing almost 100 i.u of the vit amin. 

(in) The yeast extract known in this country as marmite 
Although Its vitamin B x content decreases rapidly on storage 
it 11 a valuable source of vitamins of the B complex. 

(iv) The fourth supplement a ascorbic acid 05 mg tablets of 
which have been an Army issue cnce the days of the B.F. F 
in France w 1939-40 

Special rations - Mobile warfare and special operations like opposed 
beach landings, commando raids, and airborne attack* produce condi 
t«ms where the normal field service ration cannot be issued, and 
special ration packs have had to be devised to meet such situations. 

The witss tm Talus*. - Thu ration bad to - 
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(I) be capable of being earned by the individual soldier fitted 
into two halves of the Army mess tm, 

(II) supply enough food for a penod of forty-eight hours, 

(m) be capable of being eaten without cooking, apart from the 
boiling of water to make tea, 

(iv) be proof against damage by water oi poison gas, 

(v) be capable of withstanding storage over a considerable 
period, as the operations for which it was designed might 
well be staged at short notice 

Details of the mess tm ration, designed to meet the above conditions, 
are shown in Table II It was used as a landing ration in both North 
Africa and Madagascar, and comments from both places were favour- 
able In field tnals m this country, however, it has been shown that 
about 25% of men find its low calorie value (2,560 calories per day) 
inadequate to satisfy hunger It is a moot point vdiether this deficiency 
m eneigy value is great enough to impair military efficiency, but a new 
mess tin ration is at present being devised, which will contain special 
biscuits rich in fat and blocks of pre-cooked, ready to eat, dehydrated 
foodstuffs, and will have a considerably greater energy value 

The composite ration pack - The mess-tm ratiod was designed to cover 
the first forty-eight hours of an operation such as an opposed beach 
landing After this time there is a penod, which may extend mto weeks, 
before port facilities and depots for storing and breaking down bulk 
supplies of food are available For obvious reasons, it would be highly 
undesirable to feed men foi weeks on end on the mess-tin ration The 
need during this penod of the ‘build-up’ is for a ration that will meet 
the nutritive requirements in full, but is at the same time capable of 
withstanding prolonged storage, and is ready packed m units suitable 
for rapid handling and distribution to small bodies of men In addition, 
the ration must require no more cooking than is involved m the boiling 
of water, since pi oper cookhouses and centralized messmg are obviously 
impossible in the days following a beach landmg Finally, the ration 
must provide variety, for troops cannot be expected to relish having to 
exist for weeks on end on the same ration 

To meet this need, the composite ration pack was designed This is, 
in brief, a wooden case containing sufficient tinned foods to provide 
four meals a day for fourteen men The tinned foods consist of pre- 
cooked items that only require standing in boiling water in the opened 
tins in order to produce appetising dishes - at a pmch, they can be 
eaten cold 

Table III shows the contents of the pack, arranged in the form of 
meals according to the instructions provided m each pack By various 
combinations of the items shown as alternatives, packs with rune dif- 
ferent menus have been produced to provide the necessary variety The 
nutritive requirements are also met even for prolonged use of the packs 
The composite ration pack was the sole ration issued for several 
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wttfa after the North African landings, and reports have been 
uniformly enthusiastic. 

Tkt arctic pack - The possibility of mobile warfare under arctic or 
nib-arctic conditions has made it necessary to produce an individual 
pact which could be earned by men operating in small bodies such as 
sledge parties. The experience of polar explorers and of the last war 
showed that a ration of os high as 5 000 cal ones per day would probabl) 
be required In order to keep bulk and weight to a minimum a special 
ration was designed containing foods with a high calone/weight ratio 
and packed as a unit sufficient for two men for one day The contents 
of the {jack and its nutritive value are shown in Table IV The 
nutrients are all present in adequate amounts except for vitamin B, 
of which there is less than the usually accepted minimum requirement 
for health viz 10 1 u per 100 calorics Arrangements have therefore 
been made that three high vitamin B, yeast tablets per man per day 
w 31 be issued along with the arctic pack. 

A practical disadvantage of this ration lies m the number of tins that 
have to be opened with gloved hands and in conditions of extreme cold 

The armevud fighting ccfaclt pack - In action, tank crews ma) have 
to be self-sufficient as regards food and water for a day or more at a 
time. Tanks are therefore provided with metal food containers, and 
three uzes of a one-day pack of processed foods in a cardboard con- 
tainer have been prepared, sufficient for one da> for two three, and 
five men rc*p>ectivcly Three days allowance of these packs for the 
crew can be stored in the metal food container of a tank, and this 
allowance n earned in all tanks to act as a reserve in cases where crews 
cannot be fed on the ordinary ration. 

Table V shows the contents and nutritive value of the two-man sue 
or pack. The packs have been criticized on the grounds or monotonj 
Although this 11 not so Important in a ration that 11 to be used only in 
an emergency and for a maximum of three days on end this criticism 
is bong met by the introduction of three packs with different menus 
for each of the three sizes of pack. 

TABLE I —NUTRITIVE VALUE OF TYPICAL ACTIVE SERVICE 
RATION SCALES 



Ttmptrwt* 

dbmatt 

XTMUEta 

Optvnm defy 
TTpartmtiUs 

AmJneut 

Fmk 

Timed 

Fmk 

TbmtJ 

a active M 

i Protein - gm. 

113 

13* 

100 

•78 

70 

3 Fai-gtn. 

171 

J50 

170 

196 

3- Carbohydrate - gm. 

445 

468 

47« 

496 


•V Calorics 

37 10 

3700 

3770 

3890 

36c 0 8c upvrardi 

5. Calcium — mg 

030 

&30 

700 

760 

800 

6. VI titnin A (Lu.) 

0630 

2490 

t6oo 

3330 

3000* 

Vitamin B, (Lu.) 

670 

490 

630 

500 

700 

8. Riboflavin - mj 

• 4 

••9 

i-a 

5 3*7 -3-3 

9. Nicotinic »cki-tnf 

*8 

29 

*6 

33 

18 — 33 

10. A»carbic •rid - mj 

70 

23 

130 

70 

73 

•A» umti of preformed vitamin A. 


4 ° 
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TABLE II - 

THE MESS TIN RATION 

Quantity for 

48 hours 

Item 

oz 

Packing 

Items contained in a single 
airtight tin, wluch fits into 
the smaller half of die mess 

On and is provided with a 
key opener - 

1 Service biscuit standard 

9 

In paper package 

2 Service biscuit sweet 

3 

In paper package 

3 Raism chocolate 

8 

In four 2 oz slabs 

4 Barley sugar sweets 4 

Items packed separately into the 

Paper wTapped 

larger half of die mess tin - 

5 Preserved meat 

12 

In a un with key opener 

6 Cheese 

3 

In two circular i£ oz tins 

7 Beef dripping spread 

2 

In a circular nn 

8 Tea, sugar, milk powder 

5 

In a vacuumized tin sufficient 
for 6 pints of tea 

9 Matches 

One small box 

* 


A small circular tin cooker filled with solid fuel is earned in the pocket. 
N'UTRITTVE VALUE PER 24 HOURS 

Protein 74 gm Carbohydrate 286 gm 

Fat u6gm Calories 2560 gm 


1 


TABLE III 

Contents — 

Meal 

(a) Items common to 
more than one meal 

(b) Breakfast 

( c ) Dinner 


( d ) Tea 

(e) Supper 

( f ) Extras 


- COMPOSITE RATION PACK 
Item 

1 Biscuits 

2 Margarine 

3 Tea, sugar, milk pow der 

4. Sausage, or bacon, or spam 

5 Steak and kidney pudding, or stewed steak, or 
haricot oxtail, or preserved meat, or Irish stew, 
or meat and vegetable ration 

6 Vegetables 

7 Steamed pudding (six varieties) or tinned fruit 

8 Jam, or cheese, or sardines, or salmon 

9 Beans, or soup, or cheese 

10 Cigarettes, chocolate, boiled sweets, salt and 

matches ' 


2 Jlutri'ive Value - Average for Nine Packs - 


Protein 

1 18 gm 

\ itarrun A 

4700 1 u 

Fat 

147 gm 

Vitamin Bi 

800 1 u 

Carbohydrate 

426 gm 

Riboflavin 

2 6 mg 

Calories 

3600 

Ascorbic acid 

50 mg 

Calcium 

610 mg 

Nicotinic acid 

30 mg 
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TABLE IV — THE MOUNTAIN (ARCTIC) RATION PACK 


Am m ai ptr m p4T dry 


Gmkalr - /*» 


0 

Fmctuf 

j Fcmnncan 


6 

Paper wrapped . 

t Bbaihi, n'ftimtd 

wholemeal 

8 

Paper wrapped. 

3 Tea, sugar mUk powder 

al 

In a Tinnimnd tin. 

4. Rwnn chocolate 


6 

Paper wrapped. 

5, Oatmeal 


ai 

In an airtight tm 

6. Oeoe 


ii 

Id an airtight tm. 

7 Margarine 


a 

In an airtight tm 

8. Sugar plaquette 


a 

Paper wrapped. 

9. Boiled revets 


a 

Paper wrapped. 

10. Barm 


4 

In an airtight tin 

11 Aacorblc add 


a 35 mg 

tablets. 

It Silt 


1 

Paper wrapped. 

15. A tube of alcohol fuel for starting the primus stove 


14. An envelope containing she flare matebea. 


AWtfisr y*lat - 




Protein 

146 gm. 

Vitamin A 

3»oo lu. 

Fat 

09a gm. 

Vitamin Bi 

450 Lu. 

Carbohydrate 

467 gtn 

Riboflavin 

9 I mg 

Calories 

5100 

Nicotinic add ai mg 

Sodium chloride 

15 gm. 

Ascorbic acid 50 mg 



Vitamin D 

no Lu. 

TABLE V - THE TUO-MAN ARMOURED FIGHTING VEHICLE 


RATION PACK 


Cmtads - 




Itm 

Qpmijtj «W /mdfcwg 

^ built prr wt ptr dr 

1 BktjH 


ao or 

10 ox. 

n Preserved meat 


a tins at ia ox. 

ia ox. 

3 Ctmdenaed milk 


I tin at 6 ox. 

3 ox. 

4. Sardine* 


1 tm at 4 ax. 

9 CO. 

3. Margarine 


1 tin at a{o«. 

l| ox. 

6. Tea 


1 pkt. at 1 J or. 

! ox. 

7 S«*ar 


1 pkt at 3 ctt. 

il ox. 

8, Canned beans 


1 tm at fi ax. 

4 0*- 

9 - >*Q 


9 tins at 4 ax. 

4 “• 

10. Salt 


t pkt. at l cn. 

i OX. 

■ Altfrft at lain* - 




Proton 

pro 

\Ttamin A 

1200 Lu. 

Fat 

HO gm. 

Vitamin B, 

330 bu. 

Carbohydrate 

360 gm. 

Riboflavm 

1 4 me 

CaWs 

3tOO 

Nicotinic aod jo mg 

Sodhtm chloride 

24 gm. 

Ascorbic add 3 mg 
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MEDICAL ASPECTS OF AIR/SEA RESCUE 

LIEUTEN ANT-COLONEL JAMIES J S JiUTH, m c., ua. armi 

I should like to sketch briefly some of the medical aspects of survival 
in a dinghy and some of the practical problems we have encountered 
in this connection in the 8th Air Force 

Before I begin, I should like to pav a \\ ell-earned tribute to the 
Air/Sea Rescue Organizations of the Royal Air Force and Royal Navy. 
They have taken on the responsibility for the actual rescue operations 
involving all American crevanen forced down on the sea The universal 
opinion of U.S pilots and crewmen is that it is a job that is being veil 
done. We are also particularly appreciative of the special assistance 
rendered tbeBth Air Force by the Air Ministry Directorate of A.S.R.O. 
in details of ditching drills training routines, and special equipment 
Coining from a country v here filing is done between oceans 3,000 
miles apart, I must sav we knew little about air/sea rescue 

There are several factors that one is concerned with while floating 
in a little rubber boat on a wide sea 

I. Cold and exposure. - This is a factor in the latitudes of the North 
Sea and English Channel particularly in the winter season The maxi- 
mum survival time for a normal individual in the open water around 
England in winter is about 30 to 60 minutes In a raft, where there is 
chance for relative dryness, the chances are considerably better. 

Unfortunately, man)- air crewmen, especially fighter pilots, fly in 
only medium- weight clothing. StiH more unfortunately, in the tense 
moments before and after the ditching - when reaching a raft seems 
the most Important thing in the world - crew members frequently 
discard outer clothing and heavy boots, so as not to hinder s wimm i ng . 
Some others entertain the fallacy that if they are going to be drenched, 
wet clothing is of no use to keep warm. 

Improving such a situation is largely a matter of discipline and 
repeated instruction and dinghy drills - emphasizing the points, e.g. 
that: — 

(a) All boots and heavy clothing should be retamed whenever 
possible. 

(b) Every attempt khould be made to recover parachutes and 
extra clothing for future use m the dinghy. 

(c) Wet clothing offersappreciableprotectiontoexposureand,many 

event, the possibility for future drying of the clothing may arise. 

(d) Spe cificall y described exercises should be taken - these should 
be mild, slow, and periodic, designed to assist the circulation 
and venous return, hut with a minimum effect on the meta- 
bolic level. Breathing exercises should be avoided 
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II. Water - Water is, of course, of crucial importance. It a generally 
juted that water and flares are the two most important items of dinghy 
equipment And it Is exactly on such a point as the amount of canned 
water to be earned in dinghy stowages that there are differences 
between doctors, engineers, and overall military planners One n then 
forcibly reminded that military aircraft were designed to fly fight, and 
carry bombs and not water Space and weight allocations arc extremely 
important in aviation The result has been a compromise - 4 to 6 
pints of canned water arc earned per man for emergency use in a 
dinghy This is of course very little for men who may float ten to 
thirty days m the open sea 

The available water must be strictly rationed by the dinghy captain 
The general procedure used is that no food or water is mued during 
the first twenty-four hours. On the second and third day, one-quarter of 
each individual s water supply is given out and the remaining one-half to 
be apportioned equally to allow for a six to ten day penod depend- 
ing on the captain s estimate of the rescue possibility 

Because of the severe restrictions on weight and space, much effort 
has been expended to develop chemical com ernon processes for making 
sea water potable One of the more promising methods is hased on a 
diver protein precipitation and filtration process. This will shortly be 
m production both in England and the United States Small sun stills 
are another possibility - although we are not very hopeful for their use 
m tha theater of war Rainwater occasionally adds to the available 
supply 

III Food - At present, we are using the R.A.F emergency flying 
ration. It Is well designed and Is packed in a small waterproof tin box 
It contains barley sugar and malted milk, which are high percentage 
carbohydrate foods The questioning of ditched crews reveals that 
barley sugar a almost universally' approved because of its flavour and 
consistency The malted milk has met with much less favor - mamh 
because it causes some dryness of the mouth. 

Chewing gum is included to help keep the mouth dean and prevent 
*o*rs of the gums The last item is energy"’ tablets, consisting of benze 
drme, 5 mg The instructions are that this js a ‘last ditch drug only 
to be used as a last resort. We have had hide success in attempts to 
determine the practical usefulness of benzedrine for survival in life 
rdt*. In those few instances where we have located survivors who have 
Uic d it, the answers have indicated that tbe drug had no effect or 
maybe helped them a little For the time bang we are planning on 
continuing its use. 

The general instructions for food are that it should be apportioned 
equally for the entire six to ten days and one- half of the daily ration 
mued morning and rvening Food should always be taken before water 
The interrogations of ditched crews have shown one very pronounced 
ket - that palatabllity of an emergency ration a highly important - 
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even to a starving man Many men dislike high carbohydrate foods 
as a sole constant source of intake In the past, proteins have generally 
not been included because of the presumed necessity for additional 
water to excrete the urea and fats have been omitted because of the 
difficulty in preservation and also the undesirable taste and consistency 
of food containing even small amounts of cold fat J personally believe 
considerable improvement is possible m dinghy rations, for example 
along the lines being attempted by Dr Ancel Keys of the University 
of Minnesota He is experimenting with a small volume emergency 
diet containing protein in amounts of 5 gm as a daily requirement, 
fat in amounts up to 20% and small portions of salt This ration has 
a high caloric density and appears to have a good consistency and 
flavor Recent evidence tends to indicate that protein does not increase 
water output if it is kept to a low percentage 
The last problem to be mentioned is - 

IV Immersion fool - A rather common condition if the stay in the 
raft is longer than a few days 

Although its exact mechanism is unknown, it seems to be produced 
by a combination of cold (particularly wet cold) and stasis of the lower 
extremities In addition to trying to keep the feet and legs as dry as 
possible, it is believed to be helpful in prevention of this condition to 
elevate the lower extremities to hip level for 30-mmute periods and to use 
mild , centnpetally directed massage 

Rescue personnel must be carefully instructed in the care of 
'immersion foot’, immediate application of heat or strong massage 
will do coasiderable harm 


MARCH 1944 

THE TEACHING OF FIRST-AID TO NON- 
MEDICAL PERSONNEL IN THE BRITISH ARMY 

COLONEL D C SCOT1, cue 
Commandant, R A M C Depot, Boyce Barracks 

With changed conditions of fighting due to mechanization, etc , it is 
necessary that every man should know something of first-aid The 
presence of a badly wounded man m a post or armoured vehicle with 
no one with sufficient knowledge to help him has inevitably a demoraliz- 
ing effect on the garrison or crew 

The curriculum of the fighting man is already overburdened He 
has a lot to learn and little enough time to learn it in Therefore we 
must cut the first-aid teaching to mere essentials and make it as simple 
and practical as possible 
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The medical officer muit first enlist the support of the commanding 
^focer and the other officer of the unit They should realize that.it n 
i doty to alleviate suffering and save men to fight again. 

When talking to the men the medical officer must use simple, 
rrcrytUy language. For example, he must talk not of hemorrhage but 
bleeding - a word they know and use - or again, not of fractures 
but of broken bone*. Thu important point is not often appreciated by 
tte newly qualified medical officer 

Instruction should be given dunng training hours to small classes 
not larger than a platoon It should be dovetailed into whatever 
diming is going on at the time. The instruction should be short. 
Happy and to the point. They should be told what has happened what 
a bang done and why, as for example. The man has broken his leg 
any movement of the leg hurts him and may cause him further damage 
Therefore we must stop movement and we do this in the following way 
The use of model wpunds is of great value as they hold the men s 
attention, they get used to the sight of wounds and as a result are not 
so scared when they see the real thing The model wounds are simple 
to TTFitr out of newspaper paste and a little paint They are attached 
to the body by tapes They are quite realistic and they give the men 
something to see and work on and something to bandage. 

The casualties can be arranged beforehand The men arc then 
taught to find out what a wrong and to deal with it With this experience 
they do not get scared when the real thing comes but deal with it 
automatically 

The essentials to be taught may be grouped under six headings 
(t) wound* (2) bleeding* (3) broken bones (4) shock (5) bums 
(6) artificial respiration. 

(0 - There is no need for any classification The men know 

ofbuBet, bayonet and shell wounds and arc shown examples of each. 

a no need to bother them with infection of wounds. All that 
they require to know a that they must cover the wound, either with 
thtt fint field dressing or a shell-dressing as soon as possible and fix 
it firmly 


Wounds of the head, chat and belly require a few words as to the 
P™**® of the patient, etc. 

The ~ Elaborate descriptions of circulation are not required 

lun'tr..'! 300 10 ^ now ^ mv h 0 c^n stop bleeding Impress on him 
u rr P cflt 11 constantly that, m the great majontv of 
drein “jading can be controlled by a firm bandage over a 
v t * at ^ U 'vhen thus fails that a tourniquet is used, 
to dMtb^iriL*^ 0 ^ £ re * t ma J or ity of wounded do not bleed 
ms ^ ) d»ow dw line of the artmes and how he can, if 
them. 

tf and compound fractures and the danger 

CTnQ S the former into the latter need only be discussed The 
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hecjueney ol the association ol fiaclurcs with wounds should he 
stressed and the neeessity of dealing with the wound fii.st. Splinting 
must he taught with impiovised splints horn the men’s own equipment 
as it is all that they will have. The idle splint should he taught 

(/j) Shock. - The woid is not nndei stood hy the aveiage soldiei and 
Mthei tends to ahum him Tl is hettei to talk of the geneial condition 
of the man and how this condition is h ihle to he loweied aftei mpny 
01 lossof'hlood and how Ins geneial eondition tan hekeptupliy w.umtli, 
hot chinks and a piopei position They should he taught to anticipate 
shot k and not wait hot it to o< eut . Though hlnnkt ts will not he n\ ailahle 
men should he taught that teals aie nete.ss.ny below is well as on top 
of (lit patient 

(fj) Burn i ait ninth more hequent hetausc of niuveisal use of 
peti ol, anti hoi e again the simplest Distinction is netessniy. If' the 
first-aid outfit is available, the siilphonamide ritam should he used 
and toveied with a diessmg. If not, a diessing should he put on or the 
hum coveted with a towel, wiungout in watej if possible One should 
hr jirrfmrrd foi and It rat shook * 

((>) Arhjtcuil m/mtilwu. Tin neetssity foi mstrut (ion is einphasi/t d 
hy the suipusing numhei t>f non-swimmeis’ihat ue t ntounteied, and, 
with amphibious opeiadons, tastiahie.s may occiii and lives may he 
saved Sthafei’s method should he taught and its use foi poisoning hy 
exhaust gases and ehaitoal flies should he Miesstd 

So much foi the jegnnentnl medical ofhtei It is tin duty ol the 
administrative medical ofhcei, (lie A D.M.S., 01 (lie D M.S , to 
impress on the geneial stafl the neeessity foi testing out first-aid 
teaching in all exeuises and s< hemes hy aiiangmg foi casualties and 
for then evacuation 
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THE teaching oe first-aid in the air to 
non-medicae personnel in the royal 

AIR FORCE 

.SQUADRON J.I.ADI.R J) f>J AM ORD-CLARtv, uai.v.r. 

Snwtr Mffltcnl Of/iw, /( I /• O/inulnmal Hrauy Jlombrr Station 

Lectures to aiuiew aie one of the most exietmg lesponsibihtics ol 1 
unit medical oflieei. lie and he alone can ensme that in any medical 
emu gem y that may confiont his an new in the an, 01 after n ashing, 
ditching, or foieed landing, they aie equipped with the nuessuy 
knowledge and confidence to do what can and often must he done at 
once to save life 01 at least impiove the chances of ultimate smviv.ol 
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Arrow arc rtoiorumd ) mutant to theoretical instruction b> the time 
tbe> arrive at an operational training unit* heavy conversion unit, or 
tquadron they have reached in their own estimation the limit of 
tolerance to lecture* of any kind A medical officer mint therefore 
tumroon the full courage of his convictions in the presentation of his 
material and above all should infuse into his delivery that sense of 
urgency carefull} salted with optimum and good humour that often 
alone can arrest and hold the interest of his hearers Thts a sometimes 
difficult it may be tinng discouraging and perhaps on occasions mm 
seem almost thankless. But it a suprcmel} worth doing well \n 
example of a crew who did not know enough when the crais came 
will drive home the moral. 

An aircraft landed at an emergen cv landing ground with severe 
flak damage and a wounded air-gunner On examination he was 
found to be dead He had bled to death from a comparative!} small 
wotmd in the popliteal fossa which had involved the popliteal arter} 
nothing had been done for him although the wound had occurred 
two hours previously He was n splendid physical specimen aged aa 
This was a needless tragedy These young men have so much to 
contend with and fulfil thdr duties in combat to bravely that no 
effort by their medical officers to teach them to help themselves when 
simple first aid is all that u needed, can be accounted too much 
trouble. Such efforts at teaching demand the best a doctor can give 
Classes in practical application of dressings and tourniquets 
premire points and the technique of handling tubunic ampoules arc 
invaluable. The technique of first aid m on aircraft flying perhaps 
three to four miles high above enemy territory at a temperature of 
-40 C., perhaps in the dark, where movement is difficult and 
oxygen u indispensable, is not easy It roust l>c simple it must be easy 
to understand and to remember it must be effective 
Suggested headings for a lecture to aircrew are set out below 

SUGGESTED LECTLRF HEADINGS 
Tim h not Si. John or Red Cron first-aid vdth detailed imtructiotu foe separate 
*° ^ a3tB kai cr pathological dmiien. It fa simply what the aaxrew require to turn* 
the oncTpoon that may confront them in the sir or after a crash or ditchtn j 
prtJiwioTuJ help fa focthoimiji^ It h applied medical common aense 00 more 
no lor- It I* all that is n^ee«*r. 

What fa shock? A state of temporary mental and physical coflapv- 
W Severe mental or physical duaitcr bymptosm man feefa HI, fa gaipfrtf, 
f”’ ff * 311 dilnty He kno>» be has been hit somewhere, Uit feeii as if he had 
bett hh aB over Sr^ru pale meaty restless uhh ansdorn face, fluttering pulse and 
dmressed, for the time bem^ hfa heart fa Ubourmtj and hn cir cu l ati on U 

'Jhoi does it occur 3 Practically inseparable from flying casualties. 

i^tportaaL Stress that It fa ibock ~ or ha-morrhayr - that kilk in the first 
hxrn, rather than the particular lesion, no matter v. here or what that lesion fa. 
"TV *nd the patient vrfil be ynen the best ptmfble chance of beirt? 

nrtd Uter on. 
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MEDICAL ORGANIZATION FOR AMPHIBIOUS 
WARFARE, EXPERIENCES OF FOUR LANDINGS 
IN THE MEDITERRANEAN 

MAJOR REX BINNING, r a m c 
Officer ilc No 6 Field Service Unit 

Just before the end of the Tunisian campaign our Brigade was with- 
drawn and returned to the Delta to prepare for an operation which 
turned out to be the invasion of Sicily We arrived at a camp m 
Geneifa and were confronted with an enormous pile of literature 
After working on it foi twenty-four hours we obtained the following 
salient facts 

(1) We were to hand m our old and battle-worn medical 
equipment and draw new 

(2) We were to divide our equipment up into three lots We 
were to go ashore with our own kit and sufficient medical equip- 
ment in packs to last for forty-eight hours Our 3-tonner would 
arrive with more on D-plus-i day and our 15 cut on D-plus-42 

(3) Meanwhile we were to prepare for the exercise Bnghthng 
to be held m the ncai future 

I will say a w'ord about the exercise Bnghthng in order to illustrate 
the care and detail with w'hich the invasion of Sicily was planned 
Twenty ships of about 10,000 to 20,000 tons embarked two and a half 
divisions and a number of corps and Army troops and spent a week 
in the Red Sea rehearsing getting into assault craft and eventually 
earned out a landing in the Gulf of Akaba against defences similar to 
those expected in Sicdy We landed w r ith our kit and our assault packs 
m a temperature of about no 0 m the shade, and this was quite 
the most strenuous of our four landings This exercise served to get 
us acquainted with the ship and those with whom we w r cre going to 
work 

We then returned to Geneifa and a few days before we re-embarked 
the brigade commander told those down to the level of company 
commanders that our destination was Sicily, and explained the Army 
plan and the brigade plan We studied scale modds of the beaches 
and many excellent and up-to-date photographs until I knew the 
place as well as I know' my home town We went aboard again and 
left for Sicily During the voyage the models were on view and every- 
one down to the private had the whole plan explained to him and was 
made as familiar as possible with the ground 

Our own plan was to go to a certain wine cellar where we would 
join the light section of a C C S and set up our surgical centre The 
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maui t troops for the landing went off at i rum- There wai not much 
to ice from deck except an air raid on Syracuse, but as soon as it was 
light we could sec the craft ferrying troops ashore and the splashes as 
ihelh from the shore batteries sought the range. Then the Navy took 
a hand and systematically sdenced the guns until shelling ceased and 
the three ships of 10 ooo to 25 000 tons in our part of the convoy were 
able to dose in to within half a mile of the shore This speeded up the 
disembarkation enormously Then we were considerably heartened 
by ynng a U 3 T creep right into the lhorc, open its doors, put down 
the rump and disgorge 1 6 Sherman tanks. At about 9 a.m it was our 
turn to go ashore, which we did without getting our feet wet. Wc went 
to the wine cellar which was unfortunately empty except for fleas, 
and started dealing with some wounded right away My first job was 
to give some blobd to D paratrooper who had landed in the 
wrong place. The quickness with which blood was got ashore is a great 
tribute to the M E. Blood Transfusion Service Valuable as plasma is 
m many cases there are as many for whom whole blood n much to 
be preferred. 

Our three tonner turned up after forty-eight hours and the 15-cwt 
about three weeks later Everything went according to plan 

What lessons can be drawn from that landing? Firstly the Mae 
West should be blown up before leaving the parent ship One man in 
full fighting equipment with grenades and 100 rounds of ammunition 
fell between the ship and the L.C.I.L. into which he was embarking 
He was fished out and was none the worse save for the loss of lus 
nfle. Much to our surprise his Mae West kept him and all ha heavy' 
kit afloat. 

The next lesson was with regard to the packs. Distances are not 
great and transport is easily borrowed and we considered that wc 
should have done better to have taken four panmen These could have 
been earned at a pinch and would have enabled us to take more bowls 
and plaster-of Panj bandages. 

There is a tendency to take too many instruments and insufficient 
plaster-of Pans bandages. My colleague. Major Jack, has calculated 
that to do 100 operations requires 500 bandages. One cannot carry 
that number and one is unlikely to do 100 operations before transport 
arrives but erne must try to get as near that number of bandages as 
possible. 

Vaseline is another material of which it is impossible to take too 
much, and much the same applies to soap 

Another amde which I put on the highest priority is the generator 
We earned ashore a Tilley lamp which is all right as a makeshift but 
the generator must be on the first truck to come ashore. Stones of 
operating by candlelight on the kitchen table read well m the 
surgeon’s biography but are out of place in modem warfare. 

Theie were the lessons of the Initial landing in Sioly It demonstrated 
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the "alue of careful planning, attention to detail, and, most important, 
the use of scale models and aerial photographs . It also showed us that 
amphibious warfare differs little from warfare m the desert and that 
the amount of motor transport tliat goes ashore within a few hours 
of the assault troops makes too great an insistence on pedestrianism 
unnecessary 

Towards the end of the Sicilian campaign we had an opportunity of 
putting these lessons to the test Beyond Taormina the enemy had 
succeeded m breaking off our contact with our forward troops by 
extensive demolitions, and another landing was arranged to take place 
at All Marina some twelve miles from Messina, by commandos 
supported by tanks of the 4th Armoured Brigade We w’ere chosen as 
the surgical team to accompany the party. 

This time we carried our equipment in four panniers and took no 
transport at all However, we saw the brigadier in charge of the party 
and he kmdh gave us space m his duck for the equipment, and a 
tquadron commander of the tanks let us put ourselves and some extra 
stretchers on the back of his tanks We left Catania one night and were 
landed by the Navy at Acalatta, some four miles nearer Messina than 
was intended. The commandos held the road for about two miles and 
we got off the beach with some difficulty. The sappers had to blow 
down an embankment to get the tanks on to the road That however 
was soon done and w r e occupied the village school and got to work 
right av/ay. The first patient was the German sapper who had blow'n 
the bridge between us and Messina and which held up the tanks for 
twenty-four hours. 

The lesson to be learnt from this landing is, I think, the great 
co-operation one gets from the combatant side They understand the 
value of forward surgery and arc always prepared to help in everyway. 
The panniers were much better than packs and enabled us to take far 
more bowls and other bulky utensils than is possible with packs 

The last landing w'as made at Salerno 

Having carried out tw f o landings with the assault troops we were 
rather scornful when v, e learnt that this time we should not land until 
D-plus-2 day However when we landed and found the beach still very 
much under shell fire w r e revised our opinion and thought that perhaps 
we should have left it a httle later. 

In spite of this the landing at Salerno v/as the easiest of the three 
from our point of view We landed with all our transport from an 
L.S.T. These seem the big success of amphibious warfare. They earned 
us and the men in the greatest comfort with hot showers and comfort- 
able bunks together with a large amount of other motor transport 
as w ell as our own. 

The lessons of Salerno were mainly connected with the transport 
L S.T.s have to be loaded up by reversing the trucks into the hold 
Some go on to a lift and are carried up to the upper deck. This is not 
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an easy operation and our driven showed up badly compared \vith Kmc 
u s Ranger* who accompanied u*. 

Another posnt u that the L.S T approaches the beach at about 4 
knots and pulls up with quite a jerk on hitting the beach Noturall) 
the motor transport 11 inclined to roll when the beach fa hit- Some 
a cadent* have occurred by over -enthusiastic soldier* taking ofT the 
securing chain* too *oon and getting crushed between two truck* The 
other lesson fa that the dc waterproofing area u an unhealthy place 
at the bat of time*. 
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MAN power conservation rehabilitation 

AND RE-CLASSIFICATION IN THE R.A F 

GROUT* CAPTAIN C. J S. O MALLE Y qj ^ ilaj- 
OfiKtr m^rnniU fw p-rA—ftn if rrteiUitotim a tf* ILAS 

Medical rehabffitation 1* the process whereby a man is made mentally 
p helically socially and technically the equivalent of what he was 
before he became tick or injured, and In that order If wc Gill to make 
him equivalent then wc have to resettle him. 

Rehabilitation starts the moment the patient goa into hospital and 
doc* not finish until be fa back on his job 

But a rehabilitation centre should be geograph icaHy separate from 
the hospitals although allied to them. The cult of sclf-cndcavour is not 
can!)' implemented m a hospital where there is an atmosphere of 
morbidity The rehabilitation unit should be as separate from the 
ordinary hospital m thought a* it is m space. 

The production of a feeling of well- being - a very Important part 
of rehabflitaDon. How do wc produce tha feeling 7 How do we over 
come the apathy ennui and inertia of the sick or injured man? Pirn, 
vre divorce him entirely from the hospital atmosphere and put him 
m a good environment. 

The programme and organization should run smoothly and the 
staff should be extremely carefully selected It is organized on the Una 
of a chib and not on the rather restricted regimentation of a hospital. 

The mam problem in the early stages fa to try and get the injured 
man into the right frame of mind. First, we do it by good reception - 
not the usual RAF type of reception. The patients come from 
hospital as soon as they are fit to be moved either in an un padded 
plaster or as soon as their stitches are out. They are received m the 
Hbrary which a pleasantly furnished and has a very wide range of 
books of every type, from some of the rather bizarre Wild Westerns 
to those on sociological problems catering for every taste The 
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receptionist is a W.A.A F. N.C O, with a pleasing and urbane 
personality. Some patients arrive in a very disgi untied frame of mind 
and are inclined to project then feelings on the institute or its 
inhabitants. 

Orders, which are unfortunately necessary, even in a rehabilitation 
centre, are compiled in a veiy light-hearted manner, and there is a 
foreword explaining what we are trying to do. Here in the library 
appointments are made to see the medical officer, dental officer, 
commanding officer and accountant officer - the latter has been shown 
»o be necessary to clarify financial problems Even rcgaiding serious 
subjects we try to have a very light-hearted approach both by word of 
mouth and by postei 

Rehabilitation in the RAF was first organized in 1939 at the 
Palace Hotel, Torquay, which was the Officers’ Hospital. This 
hospital was bombed m 1942 The hospital and the 1 ehabilitation 
organization were then separated, the former going to Clevclcys 
Hotel, Blackpool, and the latter to Loughborough College, 

The Loughborough College has accommodation for 230 officers 
and 290 airmen, complete with playing fields, gymnasium and 
swimming bath It also has a slight ly academic almosphcie, which we 
have found to be an improvement on the rather too restful atmosphere 
of the luxury hotel or spacious country house. 

The programme in the large gymnasium is that patients work m 
injury groups. These groups arc graded into early cases taken by 
physiotherapists and intermediate and late cases taken by physical 
training instructors who have been specially selected, for their 
personality and who have been wot king for-some time in the organiza- 
tion We have found that we cannot take physical training instructors 
in permanently until we have bad them for at least a month, to see if 
they are the right type of men 

There must be a good iclationship between all the people concerned; 
the medical officer, the physical fitness officer, the physiotherapists 
and the physical training instructors who comprise the rehabilitation 
team 7 be medical officer sees the patient and makes out the pro- 
gramme, He briefs the physical fitness officei, who is responsible for 
the P. T. instructors carrying out the programme. The patient is then 
introduced to his mstiuctor in the gymnasium and afterwards briefed 
on what he is going to do in front of the P T, instructor, and the 
instructor is biiefed in fiont of the patient Then there is no conflict; 
no misunderstanding 

Airmen patients are dressed uniformly in sports kit, and officers are 
allowed to wear any clothes suitable for taking exercise, and only dress 
m uniform for dinner 7 he R A F, pilot is an individual, and likes to 
wear his own choice of clothes which emphasize his individuality 

We find that swimming is the best non-weight-bearing exercise 
A man may not be able to move a limb more than to a certain degree — 
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limply became be u afraid to do *o If thu man u put in the water 
where he either has to sink oc twim - all m a light hearted atmosphere - 
he moves his limb to the required degree unconsciously A patient can 
be exeroscd m a swimming bath before he u allowed to walk. 

There are small wards for officers and airmen where the patient 
stays for 48 hours after his plaster has been removed or while hu new 
plaster n drying It has been proved that if exercise a done regularly 
m bed for two or three days after the removal of plaster, very little or 
no swelling appears at aH Post plaster erdema is a thing of the past. 

Adjoining the large gymnasium arc two spacious physiotherapy 
rooms where treatment is given to early cases to stimulate the circulation 
and muscles, and to enable the man to perform his exercises. The day 
has gone when a patient lies back and is massaged by a physiotherapist 
without making any effort himself Massage and heat are given as 
ancillary aids to exercises. 

The next stage to help a man to take more exercise is -an early walking 
rlnw for patients who have had plasters off for two or three days and 
axe having the first Instruction in learning to walk again. At first a 
man is afraid to walk and the primary thing which must be done is 
to get nd of tel f-coniaoui ness. Mass-suggestion here comes mto play 
If 100 people arc doing the same thing the injured man is encouraged 
to do something which otherwise he thought be could not do 

We use the method of the indirect approach m our application of 
pastimes such as badminton, clay pigeon shooting lumbering and 
boating Squadron Leader Dan Maakell (Davis Cup- tennis coach) 
with ha undemanding of teaching ha industry and sympathy’ has 
been magnificent in this work, and it a interesting to watch him with 
a patient with an injured shoulder playing badminton placing the 
shuttlecock further and further back so that in the man s endeavour 
to play the game he is unconsciously increasing hu range of movement. 
It has been proved that the more intelligent a man u the less apparatus 
work he needs. While a man will row on a nver for a whole afternoon, 
he would not work on arm-pulleys all the afternoon. A man will chop 
down trees for hours, but he will not work on apparatus with the 
same tpint 

While swimming a the best non weight bearing exerase, cycling 
a the best mild- weight bearing cxerasc. Organised cycle rides are 
part of the routine and provided that the ndc a purposive, e.g to 
take a glass of milk or a cup of tea in a pleasant environment, then 
they are very popular 

Volley ball u considered the beat rehabilitation game. In thu game 
there is a competition every week between the classes, and the winning 
class plays the instructors, who are heavily handicapped. 

I will say a word about occupational therapy which u nearly 
•fways a diversion Injuries to hands and forearms profit mainly by 
this form of therapy Pottery work a good for burnt hands as the clay 
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has a healing effect on burnt skin, and the exercise is beneficial 
Carpentering is good We have a vocational re-traimng organization, 
a rehabilitation workshop Occupational therapy is realistic here I 
do not feel that ‘tatting’ and weaving has any place in an airman’s 
life, but he will appreciate the mental stimulus given by learning 
navigation again, or working on engines which he will go back to 
when he is fit, or working on airframes There is no yardstick whereby 
a man’s ability and willingness to work can be measured, except by 
giving him work Hospitals now send patients with the following 
note ‘To work in the rehabilitation workshops at Loughborough m 
order to assess lus ability and willingness to go back to his trade ’ In 
this section we have taken crashed wireless sets from tanks and aircraft 
and rebuilt them to make wireless sets for the troops All this 
is real and provides interest, and gives the man a feehng of achieve- 
ment 

By these methods we may make a man physically, mentally and 
technically the equivalent of what he was before he was injured It 
may also be necessary to rehabilitate him socially He may have 
been a prisoner or in hospital for a long time We arrange lectures bv 
prominent people, “ brains trusts,” etc This stimulation of thought is 
most important Dances are arranged, and help both in the physical 
and mental aspects of this work 

We try to get patients to talk, by arranging one evening a week for 
a senes of short talks, of 20 minutes’ duration, by any patient on any 
subject he likes 

It is only by an accurate survey of results and of lengths of stay for 
vanous disabilities that a review can be made of the progress of die 
unit In order that an accurate record be made of the work done, a 
statistical clerk must be available A umt such as this can easily 
detenorate into a pleasant country club and m time of war when 
escapism is a most infectious disease, a continued review of the results 
is of great importance Patients are reviewed by the medical officer, 
with the instructor present, atleast once a week The art of rehabilitation 
is good timing, grading mto the right class at the right time 

Rehabilitation depends a great deal on indirect approach It is not 
difficult to make a patient put his injured jomt through its range of 
movement The art of rehabilitation is to make the man do it willingly 
and regularly throughout the day’s programme In the early stages he 
does not want to do anything Take him away from a hospital atmos- 
phere, put him in an atmosphere of endeavour and by that mass- 
suggestion we have furthered our programme Last year, 3,500 
patients - officers, airmen, tradesmen and pilots - passed through the 
establishment Of the pilots, 92% went back to flying, 64% to opera- 
tional flying We have had some cases of pilots coming two and three 
times, each for a different injury 84% of tradesmen went back to their 
trades 8% of pilots and 16% of tradesmen were invalided This work 
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has been proved In the but analysis it is a repair and salvage depot 
of human bangs. 

We think we have proved the efficiency of rehabilitation by our 
results. We have not yet produced the ideal organization, but it ha* 
progr esse d as a result of the experiences of the last four years 

We think the rehabilitation workshop has come to stay but care 
must be taken that It does not become the refuge of escapists The 
periods spent in this workshop should be the shortest period to enable 
a patient to fulfil ha destiny m the R-A F Occupational therapy 
should be made realistic, and tatting loom work, etc. have little 
place m a Service establishment. 

Our prime aim in the early stages as well as the late ones should be 
to stimulate the mental endeavour of each and every patient. Now 
that the trained physiotherapist h*« absorbed the doctrine of activity, 
this form of therapeutics can be extremely useful 

Is there a place for a ncuropsychiatmt in a unit such as this? Wc 
feel very strongly that there is not. He should visit the organization 
often and observe, advise and record but he should not see individual 
patients at the unit Patients should be sent to him and where that 
patient has gone should not be known by his fellows. A man s mental 
and emotional life is something that is very precious to him. The 
fact that he is in difficulties should not be known by his fellows and 
there is no surer way of ridiculing a human bang than for his comrades 
to say I see you went to see the looney” doctor to-day 

Is there a place here for a patient suffering from nervous exhaustion 
and fatigue? Yes, provided that he has a normal nervous constitution 
It should be our aim to take patients who are of normal constitution 
subjected to abnormal strain, but we have no place for the basically 
abnormal personality 

We have already formulated our ideas of an ideal rehabilitation 
centre a good environment with good climate near the sea and near 
a town where social and cultural amenities can be obtained a large 
amount of covered floor space for exercising, with a heated swimming 
bath which can be converted to an open air one in summer good 
varied food comfortable beds and recreation rooms a library embrac 
mg every type of reference, scientific and fictional book wide playing 
fields with a good sub-soil dr aina ge workshops where occupational 
therapy can be rea l istic. These arc all important, but a centre might 
have all these and fail if it a not staffed by personalities from the 
lowest to the highest, who have enthusiasm, understanding sympathy 
and endeavour in their souls. 
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MAN-POWER CONSERVATION REHABILITATION 
AND RE-CLASSIFICATION IN THE ROYAL NAVY 

SURGEON LIEUTENANT-COMMANDER F G WARD, bwr 

Senior Medical Officer, R N Orthoffidic Rehabilitation Centre 

% 

The two problems of rehabilitation and reclassification of Service 
personnel m the Royal Navy are interconnected but I shall consider 
them separately 

Rehabilitation after injury includes the restoration of the injured 
part to full function, the redevelopment and maintenance of the rest 
of the body and the profitable occupation of the mind The word 
maintenance is important These principles have been applied in the 
hospital in which I am serving, with good results As an example, 
93% of the meniscectomy cases have been returned to duty within 
eight weeks of operation, including two weeks' sick leave This has been 
achieved by very'- early and persistent supervised exercises in the wards, 
with the result that by the time the patient reaches the early ambulant 
stage he is thoroughly ‘active movement minded ’ 

Physiotherapy is needed for the fracture and other traumatic eases 
rather than after meniscectomy but in this again the prevailing 
principle is active movement, to the attainment of which massage 
and electricity are only ancillary Treatment is continued and con- 
cluded m the gymnasium under the rehabilitation medical officer and 
physical and rehabilitation training instructor, and by individual and 
group exercises and suitably graded and adapted general P T each 
man is made not only fit but confident* m his fitness 

The two orthopaedic rehabilitation centres are working m conjunc- 
tion with naval hospitals The advantages of the centres arc that, free 
from the hospital routine, a more intensive course of treatment is 
possible and that their environment exercises a good and often 
dramatic influence on the patients’ mental attitude The methods 
employed at both centres are basically the same the restoration of 
function by active movements, combined with the maximum of general 
activity These are secured by individual and group exercises, remedial 
games, cycling, country rambles and ‘occupational therapy ’ Whether 
he is in a rehabilitation centre or not there is scope for the treatment 
•of a man by occupation at a man’s job m the stage between discharge 
from hospital and the ability to undertake full duty In the depots such a 
scheme of employment depends for its success on the liaison between the 
medical and executive branches, and to succeed, this liaison must be 
by personal and not by mere paper contact The moral* rehabilitation 
of being once more a useful member of the Service is incalculable 
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The two neuropsychiatnc centres differ widely in type onc u n 
Urge camp under executive control in which rating* with tome 
constitutional inferiority’ are retamed for three months or more to 
adapt them to shore or harbour service the> tend to relapse if tent 
to sea. The other u under medical control and constitutes a hardening 
centre for men of a better type who have broken down temporarily 
under the stress of active service. The duration of treatment Rarely 
exceeds eight weeks and the majority return to service afloat The 
importance of the pcnonal touch n keenl> appreciated in this very 
successful centre. 

I have myself been concerned only with rehabilitation after injuries 
or orthopaedic operations and I only speak as on observer of the 
treatment of other types of case but I am convinced that what a 
referred to as orthopaedic rehabilitation must be tackled in special 
centres apart from medical and general surgical cases, both on account 
of the longer time needed to get injured men fit and of their need for 
individual and personal interest and attention 

Reclassification - The aim of all treatment is to get the patient hack 
to full duty m the Service but there is room in any service for a number 
of men with limited disability who can release fit men from light jobs. 
For these there are the alternatives of a preliminary period of light 
duty on shore or harbour service at home or overseas for stated periods, 
varying from a few months to pcrtnanentl> For men with an estab- 
lished disability the choice between permanent home shore service 
and invaliding depends to a great extent upon their value to the 
Service as trained and skilled personnel. Every effort is made to retain 
the services of skilled men if only In a limited capacity' but even the 
untrained are seen well on the way to their maximum recover) before 
they are put on the beach. 

As junior officers we arc impressed with the importance of 
discharging patients to duty with an adequate covering letter but 
even so it is not easy for a drafting commander with numbers up to 
four figures awaiting draft to dispose of all the men returned from 
hospital satisfactorily At one depot this difficulty’ n tackled particularly 
well by a close personal liaison between the senior medical officer and 
the drafting officer 

The upgrading of cases after entry is another method of making the 
best use of available manpower A special establishment was set up for 
this purpose largely staffed by P &.R.T personnel, for men downgraded 
on entry by civilian medical boards. Some were found to be erroneously 
downgraded and others quite unsuitable, but of the rest a 500 in 
number 93° 0 were trained up to Grade 1 by an intensive eight weeks 
course, and of these 75% were followed up through their next period of 
naval training and none had broken down during this very strenuous 
tune. The secret of the success of this establishment was the spirit 
engendered by the enthusiasm of the staff and the challenge to the 
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pride and the good response of the downgraded men themselves This 
establishment closed down just in time to fhmish trained instructors 
for both orthopaedic rehabilitation centres 
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THE REPLACEMENT SYSTEM OF THE UNITED 

STATES ARMY 

(Part I) 

COLONEL GEORGE G DURST, m c., vs army 
Chief Surgeon of the Field Force Replacement System, European Theater of Operations 

The replacement system in the U S Army constitutes one of the links 
in die manpower conservation chain (Chart 1) Hospitals and con- 
valescent centers send men, when recovered, into the replacement 
svstem for reassignment They are reassigned to their former units if 
physically qualified If no longer qualified to return to their former 
units, suitable assignments are made 

The replacement system is that agency which maintains Army units 
at dieu' authorized manpower strength Men to replace battle and 
attrition losses are furnished to units in specified categories in response 
to requisitions The operational units of the field force replacement 
system are the individual replacement depots widi their attached 
replacement battalions Replacements are supplied by the field force 
replacement system to all units of the theater except those of the Air 
Corps, which has its oivn replacement organization 

The replacement system acts as a receiving, holding, and assigning 
agency (Chart 2) Replacements are received from several sources, 
replacement centers in the zone of interior, from hospitals and 
convalescent centers and other miscellaneous sources in this theater, 
such as the disciplinary training camp The flow of replacements in 
response to requisitions must be orderly, and in order to make it so, 
a reservoir is maintained at approximately their anticipated require- 
ment ratio Appropriate training programs are conducted for these 
men awaiting assignment Men are assigned from the depots and 
shipped to units m response to requisitions The requisitions are made 
in terms of specific vacancies for which men with specific qualifications 
are required. In the U S Armv, every soldier has a qualification card, 
on which is recorded information as to his civilian and military 
qualifications Based on these qualifications, each is assigned a military 
occupational specialty, which has a code number and this is recorded 
on his qualification card. As additional training and experience is 
gamed, additional specialties m which the man is qualified are 
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recorded. Requisitions arc filled in terms of specific qualifications for 
specific vacancies by consul ting the requisition* and the individual 
qualification cards. 

The physical capacity of the individual must, however, be con 
udered before a man is assigned ns a replacement, for he must not onl> 
be trained for the job he must be physically capable of performing it 
under the conditions he will be expected to encounter 

The hospitals are the largest, but not the only, agency from which 
arc received men who raa> have a physical or mental limitation that 
must be considered before the replacement system assigns them All 
men coming into the replacement system arc given a medical screening 
examination (Chart 3) This a given as an interview and brief 
examination usually combined with the communicable disease 
examination given on arrival At this time each man is given an 
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oppoitumty to call attention to ant defect or disability he has and to 
have the examiner note it Those men who come from hospitals bring 
a hospital report and recommendation as to type of assignment for 
which qualified. This is noted by the depot medical officer. Based on 
the screening examination and (on those who come from hospitals) the 
hospital recommendations, all men received are divided mto two 
broad groups according to their physical qualifications - - 

1 Those who axe phvsically qualified for general military 
service 

2 Those who lequire special assignment consideration because 
of some mental or physical handicap 

Those men who aie qualified for general mihtarv service are 
reported to the depot assignment section as available, and wall be 
assigned with no further medical considerations 
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Those who have tome physical or emotional limitation that mmt be 
co rendered before they are assigned are referred to a Claudication and 
Ang nment Board, composed of a medical officer a classification 
officer and a line officer (Chart 4) Each man appears in perron 
before this board, where he u interviewed and an evaluation is made 
of hi* qualification! and limitations in terms of current and anticipated 
personnel requisitions. Based on a consideration of all the factors 
involved the Board makes a recommendation as to the type of unit 
and military occupational specialty to which he a qualified for 
assignment. An appropriate notation of this recommendation is made 
cm the man s service record and qualification card Assignment from 
the depot a then made b> the depdt assignment lection m accordance 
with this recommendation. 
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Summary 

Many of the men coming from hospitals can be returned to their 
former units either in their previous or in a new military occupational 
specialty. Men are returned to their former unit in all cases where this 
is consistent with their qualifications Morale is important, the depot 
Classification and Assignment Board explains to each man what their 
purpose is and endeavors to instil an enthusiasm and interest in him 
for his new assignment Each man is made to feel the importance of 
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ha individual contribution The effect of this on the man s morale and 
future performance of dude* cannot be overemphasized. 

(Jfttt - Subsequent to the delivery of this paper the U.S Army 
adopted The Profile System of Physical Classification. Thu classifies 
each of the major body functions according to four grades of proficiency 
Job assignments arc based on this classification. Changes in on inch 
vidustl t classifi cation are made by reference to a board of officers 
similar to that described above. I believe this system a ft distinct 
advancement in our efforts to obtain the maximum efficient u til i za tion 
of available manpenver - G G D ) 
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THE REPLACEMENT SYSTEM OF THE UNITED 
STATES ARMY 
(Part II) 

MAJOR MILTON FEINBERG ito, iu.*iw 
CJatf dm fmc tct/ Sfctim, Id dt Rrpi*ar**l Dtp* 

The procedure by which assignment at a replacement depot is made 
is known as processing and consists of two inter related functions, 
namely (1) medical evaluation and (2) classification The objectives 
and methods of conducting this processing were outlined in the 
preceding presentation by Colonel Durst. 

During a 9-month period at the 10th Replacement Depot, 56,352 
troops were processed. At that time this was the only functioning 
replacement depot in the United Kingdom and all replacements 
passed through this depot. From this group 1,457 or 2 50° 0 were 
recommended for limited assignment. 

The sources of the soldiers processed are shown by Chart 5 46,799 
were incoming replacements from outside the United Kingdom, 
5 379 were from hospitals 2 615 were transferred directly from thtfir 
previous unit for reassignment 1 559 were soldiers released from 
detention 

Chart 6 shows the percentage of men from each source who were 
given special assignment consideration o 49% of those coming from 
outude the United Kingdom 4 4% of those released from detention, 
•5 5% of die soldiers transferred from hospitals and 12 3% of the 
soldiers transferred directly from their parent unit were placed in this 
claudication This latter group of soldiers was transferred from their 
unit because they were either physically or mentally unable to perform 
their duties, or they did not posse* the mibtnrj qualifications necessary 
m that unit. In some cases they were transferred to the replacement 
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depot due to icoigam/ation of then (ojmei uml In accoid.tnce with 
present directives, soldiers unable to pci foi m duties in a unit because 
of phvsical or mental conditions would now be hospitalized foi physical 
examination and therapy, and then disc haiged to a replacement depot 

Chart 6 also shows th< sources of the men iccommended foi limited 
assignment 25 24% came horn hospitals, 22 1% directly horn then 
unit, 15 86% from Zone ol Interior, and 4 8% weie released from 
detention from this it can he seen that the largest group of men re- 
quiring special assignment eonsidei alien were soldiers who had been 
hospitalized, even though the number ol men coining from hospitals 
w f as only a small parentage of the* total number ol incoming 
replacements 

Of the conditions whirl) prevented the performance ol full duty, 
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orthopedic disabilities were the commonest. Chart 7 shows the vanrnii 
groups of disabilities encountered h> systems. Symptomatic pcs planus 
\ras found to be the most frequent single cause of limitation, accounting 
for 32% of all cases. Fsychoncurosu was the second commonest cause 
accounting for 7% of the cases. 

These figures are an indication of the type of problem which the 
Classification and Assignment Board most frequentl) encounters 
Men who cannot march long distances or stand for long period* can 
1 till provide useful service to the Army if consideration a given to 
their proper placement. Piychoneurotics, except for a few ver} mild 
cases, are placed In Service units where they will not have too much 
emotional stress The hospital recommendation or report of consulting 
psvchiatrot ts of great value m assigning thu type of soldier 
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Summary 

In the classification procedure each case must be considered as an 
individual one The assignment of a soldier is based upon physical and 
mental capabilities, past and present training, special skills and 
aptitudes, available assignments and estimates of future assignment 
requirements Finally, the classification and reassignment of soldiers 
unable to perform general military service is a joint responsibility of 
medical officer, classification officer, and line officer 

(Note - These data were collected m the United Kingdom prior to 
the invasion of the Continent by ground force troops and therefore do 
not reflect the effects of combat on the number of troops that require 
special assignment consideration nor the types of disabilities associated 
with combat Such data have now been collected and are to be 
presented for publication at a later date - G G D ) 
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THE WORK OF THE RAF NUTRITION TEAM 

SQUADRON LEADER SIMON YUDKIN to 

The function* of the R A F nutrition team are to assist m maintaining 
an adequate and nutritious diet for all WA.AJF and R-A-F penonnel 
and to investigate specific nutritional problem* a* they an*e. 

In the maintenance of a good diet, great importance is attached to 
teaching and training catering officer* and cook* m the general principle* 
of nutrition Medical officer*, too, are taught something of scientific 
method* of cooking and catering and are reminded of their duties con 
certung the diet of the men and women in the Service* Vint* to 
numerous ILAJF station* in thi* country and overseas have helped u* 
to appreciate tome of the many problem* that ante. 

Many investigation* have been earned out to determine how beat to 
preserve nutrient* in food cooked on a large scale. Methods of cooking 
vegetables have been devised which retain much of the vitamins con- 
tained in the fresh product, and these methods are now taught and 
practised Other investigations have confirmed the value of sprouting 
dned peas and beans before cooking when fresh vegetables arc in short 
supply We have devoted a good deal of attention to the question of 
palatabllity and have tested the palatabffity of many kinds of foods 
including a variety of special rations and of several dehydrated food 
stuff*. 

Although method* such a* these may help to maintain a good diet, 
frequent check* muit be made of the actual intake of nutrient* This is 
usually done by estimation from food table* of the nutnent value of 
food* coming into kitchen* catering officer* are required to check the 
calorific value of the diet In thi* way Direct analyses have also been 
made of the food as served to the men and the actual intake of a large 
number of nutrients has thus been determined It ha* been found, for 
example, that the calorific value as estimated from the food table* a 
usually too high by about 15% and the ascorbic acid intake nlio is 
much less than would be expected from the table*. The iron and calcium 
intakes on the other hand arc higher the extra iron coming from iron 
cooking vessels and the extra calcium being deposited from hard water* 
used in cooking The biological value of the mixed proteins of the diet 
has been determined and has been found to be equal to that of the 
mixed proteins of milk, although only about 40 / of the total protein 
is of animal origin The armno-aads of different foodstuffs evidently 
supplement each other to a hitherto unrecognized degree. About 1,300 
ml of water u consumed in the food apart from beverages, ihi« amount 
bang almost sufficient in itself to maintain men in water equilibrium 
m temperate clima te*. 
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Besides this method of checking the adequacy of the diet, we have 
also been constantly seai clung for signs of deficiency amongst the men 
themselves. If the nutritional status of personnel just posted to a par- 
ticular area is compared with that of personnel stationed in the aiea fer 
some time it is possible to decide whether the diet in the ai ca is adequate 
and also to distinguish the effects of the diet fiom those due to climatic 
conditions By combining the results ofsucli surveys with the results of 
direct analyses of the diet, information concerning the lcqunemcnts of 
certain nutrients may be obtained. 

When signs of deficiency arc found, the oppoi lumly is usually taken 
to obtain evidence on the value of these signs We have been able to 
show, for example, that riboflavin is not the only nutrient requited to 
maintain the normal avascularity of the cornea, but that other vitamins 
associated with fresh fruit and vegetables are required. Similarly we 
have found that when flesh fruit and vegetables aie in short supply, 
poor dark adaptation may develop even il the vitamin A intake is 
apparently adequate. It has been found also that the incidence of 
bleeding gums in the RA.F is not 1 elated to the intake of ascorbic 
’ acid and that this vitamin has no specific value m pi eventing 01 stop- 
ping the haemoirhage 

We have constantly obscived that signs of nutntional inadequacy 
occur in regions where pure vitamins have been issued to pi event de- 
ficiency caused by the lack of flesh pioducts in the dictaiy Indeed, we 
have now come to expect to find signs of deficiency wheic vitamin pills 
arc issued. This is scarcely surpnsing, foi thcie arc piobably a score or 
more essential nutrients in, foi example, flesh ftuits and vegetables, 
whereas only about six nutuents can icasonably be supplied m the 
form of pills. 
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MALARIA AND DYSENTERY ON ACTIVE 

SERVICE 

MAJOR-GENERAL R PRIEST, c n , m n , r n c r , n t w and ii 
Acting Coniullvig Physician to the Army War Office 

Malaria - The lattei end of the eighteenth ccntuiy saw the earliest 
attempts at picventive 01 what is now spoken of as suppressive 
medication and it was administered in the form of Peiuvian baik. 
Later, this became replaced by cinchona and latci still by one of its 
alkaloids For many ycais past it has been the custom foi every 
European living in hyperendemic malanous legions like West Africa 
to take 5 grains of quinine a day. 

Since its inception this foim ol tieatmcnt has been stiongly advocated 
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by wme and forcibly condemned as valueless by othen. Those who 
have held the latter view have been retpoxuible for at least ttvo 
expeditions to Wot Africa proving disastrous to out troops on account 
of malaria. 

In this war too a few medical officers, po»esnng no experience of 
malar ia under natural conditions, have declared suppressive treatment 
to be useless, only to learn by bitter experience the wastage by sickness 
and death that can be caused by malaria, an enemy more dangerous 
than the German. These officers have done incalculable harm by 
expressing such ill-advised opinions to troops and their commanders. 

Should there r emain anyone who doubts the efficacy of this form of 
trea tm ent, let me quote an episode of this war A certain force was due 
to amve in a hyperendemic area, we veil say on the 5th of a certain 
month. Sup pr essive quinine in 5 gram daily doses was given to the 
troops from the 1st day of the month 1 e five dayi before arrival, and 
■was continued until the 9th, uc- four days after arrival, on which date 
the supply of quinine unfortunately ran out. The troops were withdrawn 
from the area on the 18th and 19th days and up till then all appeared to 
be well except for a few febrile cases which were thought to be sand fly 
fever dulls, etc. 

In one group of the farce on the aoth the first case of malign tertian 
malaria was diagnosed, there arose 35 cases on the Band, 40 on the 
24th, 59 on the 26th thereafter the cases gradually dmnmibed but by 
the 7th or 8th of the next month no less than 401 cases had occurred, 
with 15 deaths. Thu episode shows that the small dose of 5 grains a 
day did help to some extent m keeping the greater portion of the troops 
sufficiently fit to carry out the operation required of them. 

How essential it a to have some personal protective medication until 
full and malarial measures can be put into force a further shown when 
it a learnt that m one year nearly 24,000 cases were admitted to hospital, 
varying from 900 per month to nearly 4,000 a month while in another 
area admonons for malaria formed 60 /£ of the total m one month. 

I t hin k the daputt as to whether s uppr e ssi ve medication is or a not 
of value is because the dosage has been other inadequate or irregular, 
thereby resulting in partial or incomplete suppression. I consider it Is 
our duty as medical officers to try to keep the greatest number of troops 
fit to carry out an operation required by the army commander We 
must therefore be prepared to advise the safest maximal dose of a given 
suppressive drug to the majority and we must not reduce this dose just 
because a small minority of men may show some idiosyncrasy to the 
drug In other words, it is far better to have to treat only 30 susceptible 
men in a force than to have to treat 4,000 men m hospital suffering 
from malaria_ 

Hitherto as I have said, it has been customary to use quinine, but 
nowadays, owing to the loss of Java, one of the mam sources of supply 
we have had to look for lome other substance. Fortunately atehnn or 
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its Jlrrtish equivalent, mepacrine, was alieady at hand, unfoi lunalely, 
however, we had had vciy little oppoi tumty of trying efut the drug on 
active service for suppressive medication, on a laige scale. We knew 
that o* i gm. twice weekly was a sale dose foi Indian coolies. In West 
Africa it has been shown that o*2 gm mepaciinc. per week has less 
suppressive value than 5 grains of quinine a day, also that 0-4 gm. a 
week has a greater value than 5 grains ol quinine, and we had the 
work of field in Malaya with o-2 gm twice weekly. We Jcaint later 
that the Germans wcic giving o-oG gm a day of atebrin and this 
dosage made many of them yellow The combination of post-mortem 
hvidity logcthei with atebrin colojalion made the dead bodies of 
Germans appear green and 0111 troops thought that the faces of the 
dead had been deliberately camouflaged. 

Medical officers icturning from West Afiica reported that no ill- 
( fleets wire produced in men who had icceived o 1 gm daily over a 
period of many weeks 

r In October (1942) our Dnectoi -General called a meeting of con- 
sultants in tropical medicine, civilian and Aimy, together with specialists 
who had recently returned from overseas theatres of war It was unani- 
mously decidid to give oui troops o 1 gm mepaciinc on every day ol 
the week, except Sunday. This will be commenced seven days befoie 
reaching a hyperendcmic aica and will be continued throughout the 
term of residence therein and for one month aftci leaving it I have 
heard privately that o-i gm a day can be taken without toxic effects, 
also that some pi efer it to quinine The reports show that effects such 
as nausea, vomiting and colic disappear as tolerance to the drug be- 
comes established '1 he skin will become yellow in many instances and 
this will create a picjudicc against mepaciinc and I feci sure our 
nursing officers will regard this additional pigment to then morning 
freshness with dismay 

If rumour be true, we have good reason to believe that we aie on the 
threshold of an mipoiUnt discovery that either mepaenne itself 01 one 
of the other substances now under tnal will piove to be the long-looked- 
for iherajna tnagna simians 

it has yet to be established whether mepaenne kills the spoiozoites 
or whether it has a lethal action on the veiy early ring forms (01 early 
schi/onts) 

Sir John Pringle, physician general to the Aimy about 200 yean ago, 
who may be regarded as the father of Mihtaiy Hygiene, wiote ‘Not 
on medicine does the health ol the Army depend, but on those who have 
command ’ 

The suppiessivc drug, when advised, must come to the unit as part 
of the daily ration and the officers of the unit must be held responsible 
that the drug ts given and that it is given regularly, whether the troops 
are operating in companies, platoons or as scattered individuals The 
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medical officer is available for advice and helpful criticism and it u lie 
•who will cam out an> of the known tests to ice if men ore receiving 
their daily dosage. 

Just ai troop* are taught weapon- training itrect fighting ga* and 
tank tactics I cormdcr they ihould have training in malaria tactics 
when a film with commentary could be shown embracing all aspects 
of anti malarial measures, together with actual practice with veils, 
nett, creams, clotlung etc. 

It will be remembered that in the Army we have v>bat is known as 
the Army standard treatment of malaria, which originally consisted of 
quinine, 10 grains, thrice dally for two days, mepaenne o I gm., 
thrice daily for five days rest from all drugs two days. Pamaquin 
0*01 gm. thrice daily for five days. 

Tim course has in our experience proved much more satisfactory 
than most of the others that have been tried Drug resistant cases do 
occur but they arc the exception Moreover the course n shorter than 
the original quinine courses, an important matter on active servia^ 

In March last our Director General called another meeting of con 
sultan ts and research workers in the uhole field of anti malarial 
measures and it was agreed that the standard treatment should not be 
altered It was further agreed that on the completion of the course a 
patient should five days after completion be placed on suppressive 
doses of mepaenne if he was in a hyperendemic area. On the other 
hand in other areaj ten days after completion of the standard course 
he should be given a course of mepaenne o I gm. thnee dady for five 
days to present relapses 

Certain variations in the course become necessary for example - 

1 If quinine rum short, mepaenne will have to be substituted. 

2 Intravenous quinine may have to be given for cerebral malana, 
malarial dysentery mth dehydration and a high rate of parasites per 
red blood cell 

g In the Middle East instances arc reported of acute hxraolyitt and 
hjcmoglobmuna which resemble blackwater fever very closely These 
have occurred in both proved and. clinical benign tertian infections. 
This complication has always occurred during the latter part of the 
pamaquin course and the mortality was ioo% However, it was found 
that by adopting the following modifications, although cases continued 
to occur the mortality was nil. 

(x) By keeping the unne alkaline throughout the course. This 
was best done by giving sodium lactate and sodium bicarbonate. 

(a) By not giving pamaquin until four days after the mepaenne 
course. 

(3) By giving pamaquin after meals 

( 4 ) B y pvuig pamaquin o*ni gm. twice daily for the first two 
days and o t gm. thnee daily for the final three day*. 
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far pndc of place aj enemy No i The total number of cases in all areas 
•was Dysentery, 26,380, Malaria, 23,043 

Sulpha guanidine has been largely used in the treatment of the acute 
forma of bacillary dysentery 

In the Middle East sulpha guanidine i* no longer given to the mSd 
Firm it infection*, for these rapidly recover without specific medication. 
For the more severe infections, including the Shiga forma, sulpha 
g uanidin e has proved to be of great value and is non- tone 

During my terrace in India and Egypt my results with the saline 
treatment with plenty of fluid* together with ipeofic Shiga tenun 
intravenously were very good, but they caused a good deal of anxiety, 
whereas with this drug the recovery appeari to be more rapid Sucdnyi 
sulpha thiaiole is now under trial. 

For the treatment of chrome bacillar)' dysentery good results have 
been obtained by retention enema ta containing very large doses of 
sulp ha g uanidine (set recent articles by Maroon Bahr m England and 
Brewer, B uhn er and Pncit, from the Middle East) „ 

Anabiosis — Amoebic dysentery is bong treated overseas hr, a com 
bi nation of emetine hydrochloride, emetine bismuth iodide, carbarsone 
or siovarsol, and rectal enema ta of quinoxyl controlled by the sigmoido- 
scope. It ts well known that the first symptoms of amcebiasis may be 
those of hepatic abscess In the Middle East Force and in other* too 
liver abscess is reported to be frequent m occurrence. Medical officers 
should make a habit of thinking of amrrhir. abscess of the liver when a 
patient with or without a previous history of dysentery gives a story of 
pain and tenderness in the region of the liver with fever and the physical 
signs of pleurisy or localized pneumonia at the right, or - less frequently 
- at the left base of the lung 

The pro f e ssi on at home should think of amoebic hepatitis when 
soldiers who have been overseas in a sub- tropical or tropical country 
present the same clinical features 

When amcebiasis is discovered it should be treated adequately The 
acute, initial form and amcebdc hepatitis must receive a full course of 
anetme hydrochloride injections, followed by the rest of the regime 
When a patient, from a tropical country presents a man In an\ part 
of the large bowel, associated with a varying period of ill- health and 
^regular diarrhcea, amcebiasis should be considered This forethought 
vrill perhaps save a surgical operation for the removal of a supposed 
tuberculous or carcinomatous mass in the large intestine 

Some of the material for my address has been derived from the 
official reports made by our consultants m tropical methane overseas 
to our Director General to whom my acknowledgments are duly 
made. 1 
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DYSENTERY IN THE EUROPEAN THEATER 
OF OPERATIONS 

COLONEL WILLIAM S MIDDLETON, u s arms 

Chief Consultant in Medicine , European Theater of Operations 

* 

In the interest of perspective, a chait on the dianheal diseases lias 
been pi cpai ed fi om data appearing in the ‘History of the Medical 
Department of the United States Amiy in the World Wai ’ By com- 
parison with the figuies foi the Civil Wai, the impact of pifiventne 
medicine on the moibidity and mortality of dianheal diseases may 
be gatheied 

DIARRHEAL DISEASES 

Civil I Var total cases II or Id I) or 1 

i» 585 .* 9 G 24,171 

(If CivjI War factors had obtained 
2,842,432) 

DEATHS 

44.558 267 

(If Civil War factors had obtained 
72 , 448 ) 

In the interest of accuiacy, one detail must be corrected The 
statistics foi the Civil Wai offei no sucli diagnosis as cnteiocohtis 
The inclusion of these patients in the Woild Wai gioup raises the total 
figuic to 92,512 C01 relating these total figuies with the troops in- 
volved, the incidence of dial 1 heal diseases in World Wai I would be 
3 % of the Civil Wai level Even moi c impressive ai e the figures for 
moitahty Only 267 died fiom diarrheal diseases in World Wai I, 
conti asted with the alarming figure of 44,558 m the Civil Wai If 
allowance be made foi the difference in the sire of the two armies, the 
magnitude of the diffcience becomes even moie impressive in the 
projected figures Foi example, the incidence foi the Woild War I, 
applying Civil Wai factors, would have been 2,842,432 instances of 
diarrhea and the deaths undei similar conditions would have numbeicd 
72,448 Whatcvci construction may be placed upon this data, the 
improved control and treatment of the diairheal diseases aic 1 effected 
in vastly 1 educed moibidity and mortality 

From this statement, it may be gathered that theic are certain 
reservations lelativc to the incidence of diairheal disease m World 
Wai I Here is a limited vista of a widespicad pictuie July and 
August of 1918 wcic unseasonably hot m Fiance A victorious but 
green Amencan Aimy was piessing backwaid an obstinate and tried 
German foicc on the Maine-Aisne Fiont An at my m icticat has 
neither time nor inclination to piovidc foi the health and comfort oi 
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ft pursuing man) The attacking army a compelled perforce to crow 
and occupy polluted toil abandoned by the enemy In turn, neither 
tone nor opportunity it given to prepare adequate limitation Latrines 
axe improvised or dtyecta. deposited indiscriminately m the area 
Fhes abounded in unbelievably multitudinous numbers Molasses was 
the only sweetening for coffee and spread for bread Each application 
resolved itself into o. race and (worm of flies fresh from the uncovered 
latrines or worse frequenth won Hie truth of the matter is that the 
vast majority of sol dim suffering from diarrhea did not report sick 
Statistic* for this period failed by reason of the cogencies of combat 
conditions and the inability to afford proper bactenologic controls 
One very pertinent deduction may hmvever be drawn from the 
experience of World War I Since typhoid fever and ^vsentm are 

WEEKLY ADMISSION RATES 

DIARRHEAL DISEASES 

U a ARMY IN THE UNITED KINGDOM ONLY 
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similarly spread, it stands to reason that only typhoid vaccint 
could have spelled the difference between its negligible incidence 
the high level of dysentery. Indeed, without such vaccination typ 
fever might readily have decimated the American Expeditio 
Force on the Marne, when dysentery was rampant 

Turning to the experience of the past year in the European the 
of operations, the chart has been prepared. 

Under the nomenclature of the Army, diarrheal diseases 
dysenteries arc divided as follows. 

Diarrhea Lntcntis 

Dysentery 
Bacillary 
Protozoal 
Unclassified 

From February 21, 1942, to March 12, 1943, 1,561 instance 
diarrhea and dysentery have occurred among troops in the Un 
States Army, 1,407 were classified as diarrhea or enteritis, 813 oft! 
developed between September 5 and November 6, 1942 
etiology was established in only a minority of the patients ( 
hundred and ten (110) instances of bacillary dysentery (proved 
laboratory methods), 8 protozoal (proved by laboratory methods) ; 
36 unclassified arc included m the total figure In a word, 154 or 1 
of the total diarrheal diseases represented true dysentery, laboratc 
proved 

Although the problem for this theater to date has been a small 0 
the several isolated epidemics provide lessons of great importan 
The first epidemic occurred in a quartermaster depot, where : 
instances of diarrhea were reported between September 22 s 
October 5, 1942 Upon a survey of the local situation, the disc 
proved to be most prevalent m a company with a screened kite! 
and the cleanest kitchen personnel Flies appeared in unusual numb 
and upon closer study the latrine facilities were found to be inadequa 
Search in near-by bushes found pollution of the ground by fauces a 
certain of the stools were bloody The chain from carrier or acti 
dysenteric subject through flics and food to a susceptible host 
obvious The Flcxncr type of B dysenkms was found to be the offendi 
agent 

A second minor epidemic involving 74 soldiers occurred betwe 
November 1 and November 27, 1942, when from a single unit ; 
patients were admitted to the hospital and 38 treated in quarters l 
diarrhea The Sonne type of B. dysenlme was isolated in scvci 
instances and samples from the chlorinated water disclosed the sari 
organism Doubling of the amount of chlorine and boiling of < 
drinking and cooking water controlled this minor outbreak 

A still different mechanism was involved m a sharp outbrei 
occurring m three units lately arrived m the theater, among who, 
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54 Httiiincc* of the disease appeared betn-ecn January i and February 8 
1943 Dy^ter) had occurred among these soldiers in transatlantic 
passage. The Sonne organism wfl* incrirninated. No dyxenter) occurred 
m the area andc from the units above cited and there was no further 
spread m the involved groups after the enforcement of itnct roess gear 
cleansing m boiling water and other sanitary measures. 

The sporadic appearance of diarrhea among several members at 
a Headquarter* mess between February i and February 33, 1943 
involved 15 subjects among whom the Sonne organism was isolated 
m two Upon a survey of the food handlers at tha mess, two were 
found to harbor a Sonne organism m the stool. It is assumed that these 
food handlers were camen and the origin of the infection. 

Embodied in these isolated experiences arc all the lessons of the 
military experience m the dysenteries With mobile warfare, parti cu 
larly in hot weather but under any conditions this hazard will be an 
increasing one. It is safe to predict that the diagnosis will be less 
frequently made and less regularly controlled by laboratory studies 
than in World War I Thu statement Is made not in the light of less 
adequate laboratory facilities, but m the availability of specific 
therapy The occurrence of dysentery bespeaks a breach of sanitary' 
doapline. By the same token, all diarrheal and dysentery conditions 
may theoretically be prevented by strict adherence to samtan 
measures, that control the infection at its source Sewage disposal or 
the disinfection of stools, care of the dishes and eating utcmiis of the 
affected patient meticulous cleanliness and care on the part of medical 
and nursing attendants are first considerations. Explosive outbreaks 
are usually water borne. Proper chlorination and boding of the water 
will prevent or interrupt such a spread. Chemoprophy Laxis with the 
sulfonamides offfcrs promise of specific control of the bacillary type. 

Sulfonamides have proved highly effective m the treatment of 
bacillary dysenteries. Sulfaguamdinc and succmyl fuliathiaxole are the 
currently preferred forms but evidence in favor of sulfadiazwe in this 
relation ls growing Our experience has been largely confined to the 
use of tulfaguamdlne The recommended dose n 3 5 gm. (53 J grams) 
every four hours until the stools number las than five daily The dose 
is then reduced to 3 5 gm. (52} grains) every eight hours until the 
stools are normal for four days. In the availability of the newer 
chemotherapy the older measures of symptomatic support such a» 

F—taitt . — In tbe opinion of most dmtetam, iiiliadiaxine has superseded mlXkguani- 
dme fa the treatment of batilUry dysentery The rocntfnnended initial dcae ofsub 
fitdkdnc is t gm. Thereafter j gm. twice a day will be continued onriZ the «oois are 
noemml for two or three days. At this Icvd there should not be danger of renal injury* 
Uit cannco may dictate the aHailmzanoo of all patients receivias sulfodiazine. This 
haa not been the rule in the United States Army 

The chemofropbytad* cfbadHary dysentery fa suggested by the meet* of certain 
bottled experiences. In thfa r rtad e rn aiUadrarinc may be g i ws u as fojkiws Intilsl 
dore, a gm. and 1 gtn. twice » day for fire day*. 
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intravenous glucose and plasma should not be overlooked. Anti- 
dysenteric serum has not been required m the experience in this theater 
Singularly, the reports to date have indicated that the sulfonamides 
are more effective in the Shiga infections than in other types of 
dysentery Amebic dysentery has not been an appreciable problem 
with us to date 


app.il rg43 

EXPERIENCES IN ANTI-MALARIAL WORK 
IN R.A.F. IN WEST AFRICA 

WING COMMANDER C J HACKXTT, r.a r v r. 

Geographically the West African areas (Nigeria to Sierra Leone) can 
be divided into the wet coastal areas of moderately high all-tbe-year- 
round air temperatures with high humidity, and the dry inland areas 
of hot summers and cold winters with low humidity 

In both areas malaria was related to rainfall - the peak incidence 
occurring about two months after the month m which 4.3 in fell 
The chief vectors were the pool-breeder Anopheles gambit in the 
mid-year and the stream-breeder A.junesla occurring later in the \ear 

Sickness Incidence 

During the first year (1941-42) of the R A.F. m West Africa while 
quimne suppression treatment -was in practice (5 grams daih ), the 
admission rate to hospital from all diseases per 1,000 per annum was 
over 1,000, mainly due to malana and, to a much less extent, dysentery. 
It must be admitted that often suppressive quinine discipline in some 
units left much to be desired However, even in units where discipline 
was fairly good ( 3 o-go %) on checking up the same hundred individuals 
for one year it was found that the annual hospital admission rate was 
100 % - but 25 % had not been admitted to hospital 
The sickness for the next year was reduced to about 500 per 1,000 
per annum, m part at least due to the implementation of building, 
anti-adult and anti-larval schemes (In 1944 the total annual 
hospital admissions per 1,000 were about 200 and malana was several 
places down m the list of causes Mepacnne doubtless played a > r ery 
large part in this reduction.) 

Anti-Malarial Measures 
(A) Defensive or Initial Measures. 

These were naturally of greatest importance 

(j) Protective clothing — With short-limbed garments there is 
always the difficult" of getting personnel changed by sunset, 
especially men detained on duty Amencan and Australian 
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Arxmci insist upon slacks and long-sleeved shirts bang worn 
throughout the day These clothes also reduce abrasions and 
septic infections 

(u) Bed rvls - Box type u most economical of material and most 
satisfactory 

Native troops on aerodromes should also use nets - many 
will do so to get relief from mosquitoes. In a village 400 
yards from one aerodrome the anophclme count per room 
was over 500 and cuhana were also present 
AH patients m hospitals m malarious areas most have nets 
down at sunset 

(ui) Supprtssvx therapy — At evening meal for convenience, under 
supervision of orderl} N C O For Officers and senior N C Os 
a nominal roll to be initialled daily by each individual 
When changing from quinine to mepaenne suppression there 
must be a three weeks overlap otherwise there will be break 
through (mepaenne suppression, following Fairley’s work, 
has nosy completely displaced quinine) 

(iv) Pjrtihrtm spraying of accommodation at mghi — Of limited value 
unless accommodation is mosquito-proofed. Offices, work 
shops and transport should be sprayed in early morning where 
vector rests in houses. 

Simple type of sprayers are least trouble, ne. flitgum. (Now 
D.D T residual spraying is in use.) 

(v) ReptUnls -Service issue, paraffin base, was not effective 
and was extremely unpleasant to use. New preparations of 
pyrethnn and non-greasy bases were under test. (Now 
drmethylpbthalate fulfils tins need ) 

(vi) Mostpalo-prooftng of accommodation. — First priority should be 
night offices recreation rooms and hospitals. Sanitary 
annexes should be joined to living accommodation and 
kitchens to messes all proofed, by proofed covered ways. 
Gauze 16 mesh No 28 I.S W G giving aperture of 0*0477 
in. and an air space of 58 % to be used. 

Proper planning of buildings for screening is essential Mud 
and thatched buildings can be proofed if squared timber is 
used on which to mount the gauze. 

Self-closing doors, maintenance and discipline are essen tial 
(vu) Siting of stations — Away from native populations and vector 
breeding places Control any native settlement near by 
Reduce to minimum natives living on stations no native 
families permitted 

(vui) Early morning pyrtthnm spraying of nolle* houses —Especially 
during natural transmission season if vector rests in houses. 
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Must be properly supervised (Now DDT residual spraying- 
is in use ) 

(i\) Adequate curative therapy — Service personnel lack the immunity, 
resulting from repeated previous infections, possessed by local 
European residents 

(x) Adequate canteen , recreational accommodation and facilities including 
cinemas —When a station is anti-malanahzed all ranks should 
be confined to camp at night uilless they are visiting known 
piotectcd areas Stations should provide outlets to minimize 
this possible hardship 

(xi) Anh-malanal supplies and equipment — These should accompany 
units into the field 

(xn) Education of all ranks —Before and after embarkation it is 
essential to bring home to commanding officers their res- 
ponsibdities as laid down in King’s Regulations regarding 
the health of personnel under them Unflinching support 
from the highest executive staff officers is essential and 
disciplinary action against those failing to maintain adequate 
protective discipline then follows automatically., 

(B) Offensive or Final Measures 

Treatment of surface water must give place to removal of surface 
water as much as possible on account of cost and difficulties m trans- 
port of oil and pans green (DDT emulsions avoid tins difficulty) 

Anti-malanal drainage should be planned, along with storm-water 
dramage at earliest stage of construction Value of contour drains, 
where indicated, needs stressing 

In some areas cost and extent of work must be balanced against 
strength of umt to be protected It is essential that close co-operation 
between malariologist and engineers be maintained 

Anti-malarial personnel must be specially annotated and protected 
from misemployment 

Half a mile of anti-larval measures is probably adequate with all 
vector species - but this may be upset by 

(I) Massive breeding just outside area 

(II) Vector carnage by prevailing wind 

(m) Migratory flights of some vectors, eg A elulus 

Bad engineering and borrow pits are still in existence Earth 
borrowing must be across contours 

(DDT air spraying is now coming into use ) 

General Conclusions 

In a hyperendemic area protective clothing, bed nets and suppressive 
qmnine (5 grains) cannot be relied upon during peak of malarial 
transmission 

The most dangerous times of the day are after the evening meal 
\ • 
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until bedtime and at dawn during toilet and dressing until breakfast 
m areal where vector rat* m housei. 

To cover these, there muit be proofing or anti larval measure* (now 
mepaenne ha* given added protection and anti larval and anu adult 
measure* arc instituted os carl) as possible) 

If militar y operations arc intended in an hypcrcndeimc malarious 
area during the malarious season, it would be most wise to bring m 
fresh personnel immediately before the operation. Personnel infected 
■with malaria, but able to cany on static routine duties under mppres- 
uve quinine therapy would probably develop extensive clini c al malaria 
if subjected to unusual strain. Operations should if possible, be planned 
for the off-season of malarial transmission (Campaigns m South West 
Pacific and South East Asia, etc., have demonstrated the truth of this, 
but they have also demonstrated the value of o‘ i gm. mepaenne daily, 
after an adequate body content has been reached, in reducing malaria 
including malignant forms and blackwater fever ) 


rxcxu&E* 1944 

NUTRITION IN BELGIUM AND HOLLAND 
DURING THE GERMAN OCCUPATION 
AND SINCE THE LIBERATION 
SQUADRON LEADER SIMON YUDkIN wla.v 

The observations presented were made jointly by Wing Commander 
T F Macrae S/Ldr G A Smart and myself dur ing a visit to R-A.F 
units m Belgium and Holland m September and October 1944. We 
were greatly helped by numerous doctors and other scientific workers, 
and by many Belgian and Dutch citizens holding official appointments. 

I — Beloiuw 

(a) 1 Standard of feeding — Official rations fluctuated little throughout 
the period of occupation, nor has there been much change since the 
liberation. The main allowances are shown in the table. Vegetable* 
other t h a n potatoes tvere unra tinned and were usually ea*dy obtained. 
Fnnt was unra turned but most of the country* 1 stocks were requisitioned 
by the Germans. Milk was reserved for pregnant women, children, 
adolescents the aged and those suffering from tuberculosa it was 
usually partially defatted. Bread was of poor quality consisting mostly 
of 97 % extraction rye flour* it never contained more than 30 / % of 
wheat flour, and barley bean*, potatoes and sugar were put into the 
flour from tune to time. Several other foodstuffs were also of poor 
quahty The total calorific value of the rations, together with the usual 
amount of uurationed goods available, was 1,500-1,700 calories daily 
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An extensive black market developed during, the occupation which 
provided extra food for the major part of the population, there is no 
doubt that it was an essential factor m preventing widespread and 
gross starvation The food procured m this way would otherwise 
ha\ e been requisitioned by the Germans, so that many law-abiding 
citizens felt no compunction m obtaimng food illegally for their 
essential requirements The price of rationed goods was not 
exorbitant but black market goods were very expensive , meat, 
butter, eggs and palatable foods in general bemg much more 
expensive than, for example, white flour or sugar Practically the 
whole of the earnings of the middle and lower economic classes was 
spent on food 

The food position was worst in the winter of 1940-41 and the spring 
of 1941 Many of the rationed goods were not available and the 
Germans requisitioned most of the Belgian potato crop to supplement 
their own poor crop From 1941 the position improved gradually 
until March, 1944, but has deteriorated since with no improvement 
after the liberation 

(/;) Effect of feeding on health - Gross signs of deficiency were noted 
mainly in 1940-41 and especially amongst those who could not supple- 
ment their rations Classical deficiency diseases did not occur more 
frequently than before the w'ar Loss of weight was marked, most 
people losing about 5 kilos, and some up to 25 kilos Famine oedema 
was not uncommon in 1940-41, but there have been few r er cases since 
It w r as usually piecedcd by polyuria and this was also a common 
symptom amongst the general population, not necessarily followed by 
oedema Hypoglyoemic coma without convulsions also occurred in 
a few emaciated subjects Loiv blood pressure and bradycardia were 
very common 

Skin sepsis and dryness of the skin were widespread amongst all 
groups of the population Peptic ulcer and hernia w'ere said to 
have become more common, but all agreed that non-nutntional causes 
w r eie laigely responsible for these m creases Umbilical hernia ivas 
more frequent amongst children 

The basal metabolic rate of many people dropped by 10-15 % during 
die period of die worst restrictions, and 111 thyrotoxic subjects tins was 
accompanied by an alleviation of symptoms 

It w'as wadely agreed diat tuberculosis had become more common 
but die exact amount of inaease cannot be defined for various reasons 
(1) Tuberculosis became notifiable during the occupation (2) The 
fact that people wadi tubeiculosis received extra rations and often a 
prolonged rest m a sanatorium induced many people to report to 
clinics = (3) Mobile dispensaries with X-ray facilities were set up 
during die war and many hew cases were discovered in this way The 
deadi-rate Horn tuberculosis show's an increase of about 50% in 1941- 
42 compared wrth i939'4° f was frequendy remarked that the 
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casa occurring in 1941 follower! a rapid downhill counc and were lets 
amenable to treatment. 

The efficiency of the workpeople was of counc low but nobody 
attributed this entirely or even primarily to underfeeding In the field 
of obstetrics It was found that the weight increase during pregnancy 
ivas often only' about 6-7 kilos instead of the normal 14 kilos. Premature 
births and puerperal sepsis were not more common, but the weight of 
newborn babies was slightly less than before the war in multipart at 
least Diseases of the newborn were not more common 
Many of our informants were worried about the present state of 
affairs. People ore beginning to lose weight again and polyuria is 
becoming once more a common symptom. 

(c) Personal observations October 1944. -The striking feature about 
the food was the preponderance of vegetables and cereals and the 
shortage of meat and fats. It must have been very difficult to prepare 
palatable meals with the food available 
The nutritional status of the children we examined was on the w hole 
not too bad The weights and heights of the younger children were not 
different from those obtaining before the war but the older children 
were both shorter and lighter than normal About half of the children 
showed dryness of the skin with powdery desquamation on the limbs 
and sometimes on the trunk where the skin was tense it was ofien 
shiny and crackled Rather fewer of the children showed follicular 
hyperkeratosis of some degree the dark adaptation of these children 
was however normal and the vitamin A and C content of thar diet 
had been and still was very high. Another common abnormality was 
skin sepsis with poor hcnlmg of minor cuts and scratches and this did 
not seem to be due entirely to lack of washing facilities Other signs 
noted were poor mutdc tone and consequent potbelly especially in the 
younger children and umbilical hernia persisting In children beyond 
infancy' There were no signs of rickets or scurvy' and comeal vascularity 
was not especially prevalent. The few adult workers who were seen 
had lost a good deal of weight but there were few other ngra of 
deficiency 

II —Holland 

For military reasons we were not able to investigate the position in 
Holland in much detail The doctors and others we met in Eindhoven 
ail considered that food conditions were critical. Banc rations had been 
•nmlar to those in Belgium but the black market was less extensive as 
control was much stricter and food was scarcer As far as the health of 
the population vras concerned, the information was similar to that 
given totan Belgium although the weight loss had apparently been 
more severe. Our own observations were limited but they confirmed 
that the position m Holland was worse than in Belgium. 

In conclusion we should like to thank Air Marshal Sir Harold 
Vvbittmgham, slclb^ who made this investigation 
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possible and Colonel Stirling (R A M C ), 21 Army Group (Civil 
Affairs), Major DeVel (M C , US Army), S H A E F Mission to 
Belgium, and Captain Hcnnebert (R A M C ), Belgium Military 
Alission (Civil Affairs), through whose good offices meetings were 
arranged with most of our informants 

TABLE - AVERAGE OFFICIAL RATIONS IN BELGIUM DURING 
GERMAN OCCUPATION 


Item' 

Weight 

Frequency 

Brea 1 

250 gm 

daily 

Potatoes 

500 gm 

daily 

Meat (with bone) 

30 gm 

daily 

Butter 

200 gm 

monthly 

Margarine 

100 gm 

monthly 

Sugar 

1,000 gm 

monthly 

Jam 

450 gm 

monthly 

Dried peas 

200 gm 

rrfonthly 

Cheese 

100 gm 

monthly 

Herrings 

1,000 gm 

weekly dunng Dct - 
March (m larger 
towns only) 

January 1915 

TROPICAL DISEASES WITH 

SPECIAL 

REFERENCE 

TO MALARIA 

IN THE 


EASTERN THEATRES OF WAR 

BRIGADIER N HAMILTON FAIRLEY, cde 
Director of Medicine , Australian Military Forces 

The incidence and risk of infection with tropical diseases in the South 
West Pacific and South East Asia Commands appear to be very similar 
Amoebiasis has not been a problem in S W P A , sprue has been rarely 
encountered in troops there and kala-azar not at all Otherwise the 
medical experiences on the two fronts appear to have had much in com- 
mon Under such circumstances, and in view of the limited time at my 
disposal, my remarks will be largely confined to the South West Pacific 
In jungle warfare far more casualties arise from disease jhan from 
enemy action The experience of the 2/ 22nd A I F Battalion after 
their escape from Rabaul shows what happens to a force deprived of 
anti-malarial drugs in highly malarious areas in the S W P A Despite 
the fhet that a certain quantity of quinine had been available during the 
early stages of their retreat across New Britain, 50 out of 252 troops 
died from M T malaria within five weeks of the supplies of quinine 
becoming exhausted 

During the earlier New Guinea campaigns casualties from sickness 
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were 5 to 30 Um a ns common as battle casualties, and malaria and 
dysentery proved a more serious menace than the Japanese For this 
reason it became necessary' to instruct every- soldier how to avoid 
disease in the jangle, especially as most or these diseases were avoidable. 
Training m tropical hygiene now constitutes an integral part of 
training for jungle warfare 

Owing to the numerous diseases transmitted by biting insects, the 
clothing of the soldier m the jungle becomes of major importance. 
Shorts are dangerous for though they are cool to wear they increase 
the surface area of exposure to trauma and insect bites, increase the 
incidence of tropical ulcers, septic sores, dengue, filanasis and malaria 
and prevent the effective application of anti mite fluid for the prevention 
of scrub typhus. Trousers gaiters and long-sleeved shirts or jackets 
are essential in jungle warfare. 

An analysis of the types of sickness casualties during six months 
campaign in the Huon Peninsular and the Markharo-Ramu Valley 
Campaign m 1943 is shown below - 

Malaria 60 5 0 / 

Dengue 17 5% 

Dysentery and Diarrhoea 65% 

Scrub typhus 2 5% 

Skin and other diseases 13*0% 

The ratio of sickness to battle casualties was approximately 16 1 

I —Bacillary Dysentery 

Bacillary dysentery has been the most frequently encountered 
disease transmitted by infected food and polluted water Human 
earners and flics are important factors in the dissemination of this 
disease In the Middle East, fly transmission was the common mode of 
spread in the South West Pacific and Netherlands East Indies infec 
Don by polluted water u common this is due to the natives habit 
of defecating directly into 111x311111 and rivers 

Early m 1941 in the Middle East, 30 lb of rulphaguanldme were 
sent to Colonel G A. II Buttle by Professor Marshall of Baltimore 
Colonel J S K Boyd and the author investigated its therapeutic 
value, limiting observations in the first instance to severe cases of 
bacillary dysentery where the organism had been isolated Shiga 
infection was specially studied as this was the only form of dysentery 
liable to be fatal. Our findings which were reported in 194a, proved 
conclusively that sulphaguarudme was a specific cure for Shiga 
dysentery as weU as for the milder dysenteries of Flexner Boyd type. 
Owing to the necessity for identification of the organism in the early 
cases Investigated it was generally not feasible to give the drug until 
the 3rd or 4th day of the disease. As anticipated later experience in 
New Guinea showed that the administration of sidphaguanidme m 
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adequate dosage within a few hours of onset resulted in a dramatic 
cessation of the diarrhoea, the early production of normal stools and 
rapid cure- In such cases the disease is practically aborted since 
multiplication of dysentery bacilli is terminated before the colonic 
mucosa is seriously damaged Convalescence is correspondingly 
shortened and many cases are cured without needing to be admitted 
to hospital Several results have followed the widespread use of 
sulphaguanidine in adequate dosage in the field and in hospitals 
in New Guinea 

(t) The admission rate to hospital has been markedly lowered 

(2) 'The disease appears to be changing its character or 
disappearing,* this is indicated by the fact that it is now only 
possible to isolate dysentery bacilli in approximately 10% of 
diarrhocal cases admitted to hospital 

The mortality rate in the last 10,000 cases has been 1 in 

5 000 

More dramatic evidence of its value from a military viev point was 
obtained during fighting over the Owen Stanley Ranges on the 
Kokoda trail in 1942, when severe dysentery broke out in Australian 
troops Japanese troops were at this time dying from dysentery and 
both forces had of necessity polluted the area in the immediate vicinity 
of the narrow jungle trad, along which successive advances and 
re treats were being made As the epidemic increased m seventy grave 
concern was felt regarding the dysenterv casualties in the Australian 
Forces At this juncture all the available reserve of sulphaguanidine in 
Australia was rushed by air to Moresby and transported to the forward 
area, where all troops with diarrhoea were immediately treated At 
each regimental aid post (R AP.) established along the trail at intervals 
of a few miles, sulphaguanidine in doses of 4 gm (1 drachm) w r as 
administered to troops with diarrhoea or dysentenc symptoms The 
result was remarkable Within ten day's the epidemic was completely 
controlled, and subsequently the incidence was reduced to the number 
of sporadic cases preceding the epidemic Here, sulphaguanidine 
acted by breaking the vicious circle It reduced the number of stools, 
rapidly controlled the diarrhoea, and so limited the area polluted, by 
inhibiting the multiplication of dysentery' bacilli in the stools, R- 
dys'nteruz '•.as either eliminated or so greatly reduced in number that 
infertility was minimal It was the considered opinion of man;' officers 
that sulphaguanidine saved Moresby 

It is not proposed here to assess the relative merits of the different 
mlphonamides in the treatment of bacillary' dysentery'. Sulphaguanidine 
has to be given in large dosage and is expensive On the other hand, it 
has proved to be absolutely safe for field use In the thousands of cases 
of dvsentery for which it has been used in New' Guinea, no instance of 
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anunn has been reported even though patients have been dehydrated 
in the initial stages of treatment, nor has agranulocytosis or exfoliative 
dermatitis been encountered Deficiency diseases have been veiy rare 
and itcatorrhcea of sprue type has been conspicuous by its absence in 
troops in New Guinea No Increase in the incidence of these diseases 
has followed the widespread use of sulpha guanidine in the held Rarely 
headaches nausea, mild erythematous or maculopapular rashes with 
or without slight fever have occurred but tone manifestations of any 
real seventy have been absent. When, it be remembered that the 
mortality in New Guinea from bacillary dysentery treated with 
sulphaguamdine is I In 5,000 one has to be very sure not to add to 
it by substituting a more toxic drug The disadvantages of sulpha 
pyridine, sulphathiaxole and sulphadianne arc thar toxicity and 
cspcaall) their tendency to produce anuna in dehydrated patients. 
It -would be taking on unwarranted nsk to hand out these suiphona 
nudes to troops in the jungle with diarrhoea when they are not under 
medical supervision - at least that a the considered opinion of the 
Medical Directorate at Land Headquarters, S IV P-A. Should the 
diarrhoea be caused b> E hutoijiua or some retiolcrgical agent other 
than B djsmlerut a preliminary course of sulphaguamdine does no 
harm, for where the response to this treatment proves unsatisfactory 
the soldier a automatical!) sent to a casualty clearing station or 
general hospital where the cause of lui persistent diarrhoea can be 
investigated and appropriately treated. 


II ~Au CEB LASTS 

Amcebiam has not constituted a problem In the S W PA. as It has 
m S EA.C. its Incidence has been low and relapses infrequent. It has 
not been responsible for more than 5 to 10% of cases of dysentery 
Adequate supplies of emetine-bismuth iodide have always been avail 
able m the forward areas, and the use of emetine injections has been 
mainly restricted to amcrbic hepatitis and amoebic abscen. In 
dysentery emetine injections were discouraged except in the treatment 
of the primary attack. 

Standard treatment consisted of a ten day course of emetine bismuth 
Iodide (3 grains) administered in gelatine capsules on an empty 
rtomach, while retention enemas of chuuofbnum (yatren) were given 
each morning This was followed by a seven da) course of carbarsone. 

'Vhen hepatitis or liver abscess was present a ten day course of 
emetine injections were given (1 grain daily) and thu was followed after 
two or three weeks by the standard course of EJB I treatment outlined 
above. Not more than three deaths from proven amcrbiasn have been 
worded m the Australian military' forces, perforation of the colon 
(one case) and liver abscess (two cases) bong the cause. 
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III —Scrub Typhus 
Scrub typhus is the only tropical disease which is lulling troops with 
regularity m the S W P A , the overall case mortality rate being about 
8 per cent Considerable variation m the mortality rate is found in 
different areas, the range being from 0-30% Thus the mortality was 
very low on the Australian Mainland and at Milne Bay, and much 
higher over the Owen Stanley Ranges and on the northern shores of 
New Guinea This appears to be due to variation in virulence in the 
strain of nckettsia rather than to variable dosage 

It is transmitted by the bite of larval trombicuhd mites such as 
Trombicula dehensis (Walch), harbouring Rickettsia tsulsugamushi Field 
mice and rats are known to be natural hosts 

Prevention — (1) Anti-mite fluid Both dimethyl phthalate and dibutyl 
phthalate afford protection against scrub typhus 

In the Australian Army individual treatment of clothing is earned 
out with dibutyl phthalate which kills but does not repel mites 
Dibutyl phthalate is used in preference to dimethyl phthalate not 
because it is a more effective mite larvicide, but because m New Guinea 
McCulloch found its larvicidal effect persisted longer in clothing after 
immersion in water and after washing IVhen wearing treated clothing 
(socks, trousers and shirt) it is possible to lie down in country swarming 
with mites without getting a single bite Complete protection against 
scrub-itch as well as against scrub typhus is thereby attained When 
clothing is removed at night it is essential that the blankets be treated 
if mite bites are to be avoided Mites causing scrub itch are not 
necessarily concerned with mite typhus 

(2) Delimitation of infective areas In the S W P A scrub typhus 
appears to be restricted to small areas of high mfectivity often widely 
separated from one another Not infrequently, infective areas occur 
in association vuth jungle-frmged streams It is important to get 
imm ediate notification of typhus cases and for suspected areas to be 
delimited and put out of bounds to troops immediateh if this be 
feasible 

Treatment - No specific treatment is available The sulphonamides 
and penicillin are only 'useful for secondary bacterial complications 

IV —Dengue 

In the tropics and sub-tropics the rapid spread of dengue and the 
fact that it may prostrate a large proportion of a force makes it 
formidable from a military r viewpoint Though the disease is non-fatal, 
it may incapacitate the victims for three weeks or longer 

The common mosquito vector was first experimentally demonstrated 
in Australia by Cleland, Bradley and MacDonald (1916, i9 I 8) to be 
Aedes cegypti Later, in the Philippines, Simmons (1931) showed that 
Aedes albopietus transmitted the disease Aedes scutellans was recently 
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proved to be a vector m New Guinea (1944) by Army investigators 
working under Lt Col Mackerras A.A.M a The density of this 
mosquito in and around camp sites was found by Bcrrfl and other 
Australian Army entomologists to be ap proxuna tely directly proper 
tional to the number of cases of dengue occurring in that particular 
area. In breeding Atda smltlkns prefers dean rain water with or 
without the addition of a few dead leaves. Larva: breed m rusted tins, 
old cocoanut shells the tops of oil and petrol drums, and in the anil 
of the limbs of mongo trees The adults were found to enter tents and 
huts at approximately 7 to 8 a.m and 4 to 7 pm. On overcast days, 
however mosquitoes of this species entered and were liable to bite all 
day long During the day they appear to rest in cool damp well 
shaded situations under growing shrubs and bushes, well protected 
from the rain. Their flight range appears limited to a few yards. 

Experimental transmission to man - Mosquitoes of four different species 
were fed m the Finschafen area New Guinea, on dengue patients 
during the first two days of dengue fever and subsequently flown to 
Sydney where dengue does not occur The mosquitoes were kept at 
the Zoological Department University of Sydney and the Volunteers 
at 113th Australian General Hospital under the medical care of 
Captain P G Dowling Three volunteers receiving 32-82 bites from 
Ardts scutdlans over a period of from nine to fourteen days, each 
developed chnical dengue characterized by a saddle-back type 01 
temperature and rash On the other hand three other volunteers 
bitten by Arrmgna bretnli, three bitten by Armigtrts rmlnmsis and two 
bitten by Ardts exrtmargo failed to develop the disease. The infection 
was also transmitted by sub inoculation from the cases bitten by 
Ardts s alt t il ar ts to three new volunteers, and from them m turn to four 
other volunteers. Finally the original volunteers, who had developed 
dengue after bang bitten by Ardts scutdlans showed no response on 
submoculation of blood containing dengue virus this demonstrated 
they had acquired immunity from their original attack. 

Prtotnlum - No drug at present available will affect the course of 
tins disease and no prophylactic vaccine is known. However, in New 
Guinea during an epidemic it was found that much could be done by 

(t) Eradicating breeding places m and around camps. 

(2) Destroying adult mosquitoes by spraying tents and huts 
especially in the morning (8 to 9 sum.) and later in the afternoon 
(4 to 7 pm.) 

(3) Wearing protective clothing and applying repellent lotion 
during the daytime. 

(4) Keeping all febnie patients throughout the day and night 
under mosquito nets. 
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III —Scrub Typhus 

Scrub typhus is the only tropical disease which is killing troops with 
regularity m the S W P A , the overall case mortality rate being about 
8 per cent Considerable variation in the mortality rate is found m 
different areas, the range being from 0-30% Thus the mortality w- 
very low on the Australian Mainland and at Milne Bay, and mu< 
higher over the Owen Stanley Ranges and on the northern shores 
New Guinea Phis appears to be due to variation in virulence m tl 
strain of rickcttsia rather than to variable dosage 

It is transmitted by the bile of larval trombicuhd mites such ; 
Trombicula deliensis (WalchJ, harbouring Rickellsta tsulsugamushi Fiel 
mice and rats are known to be natural hosts 

Prevention - ( 1 ) Anti-mite find Both dimethyl phthalate and dibut 
phthalatc afford protection against scrub typhus 

In the Australian Army individual treatment of clothing is came 
out with dibutyl phthalatc which kills but does not repel mite 
Dibutyl phthalate is used in preference to dimethyl phthalatc n< 
because it is a more effective mite larvicidc, but because in New Gumc 
McCulloch found its larvicidal effect persisted longer m clothing aft< 
immersion in water and after washing When wearing treated clothiu 
(socks, trousers and shirt) it is possible to lie down m country swarmm 
with mites without getting a single bite Complete protection again: 
scrub-itch as well as against scrub typhus is thereby attained Whe 
clothing is removed at night it is essential that the blankets be treatc 
if mite bites are to be avoided Mites causing scrub itch arc no 
necessarily concerned with mite typhus 

(a) Delimitation of infective areas In the S W P A scrub typhu 
appears to be restricted to small areas of high infectivity often widel 
separated from one another Not infrequently, infective areas occu 
in association with jungle-fringed streams It is impoitant to ge 
immediate notification of typhus cases and for suspected areas to b 
delimited and put out of bounds to troops immediately if this b 
feasible 

Treatment - No specific treatment is available The sulphonamide 
and penicillin arc only ‘useful for secondary bacterial complications 

IV —Dengue 

In the tropics and sub-tropics the rapid spread of dengue and thi 
fact that it may prostrate a large proportion of a force makes it 
formidable from a military viewpoint Though the disease is non-fatal 
it may incapacitate the victims for three weeks or longer 

The common mosquito vector was first experimentally dcmonstratec 
in Australia by Cleland, Bradley and MacDonald (1916, 1918) to be 
Aedes eegypti Later, in the Philippines, Simmons (1931) showed that 
Aedes albopictus transmitted the disease Aedes scutellans was recently 
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proved to be a vector in New Guinea (i944) Army investigators 
working under Lt Col Mackerras, AA.M C The density of this 
mosquito in and around camp sites was found by Bcml and other 
Australian Arm) entomologists to be approximately directly proper 
nonal to the number of cases of dengue occurring m that particular 
area. In breeding Atdts scutellans prefer* clean ram water with or 
without the addition of a few dead leaves. Larva: breed in rusted tins, 
old cocoanut shells, the tops of oil and petrol drums, and m the axils 
of the limbs of mango trees. The adults were found to enter tents and 
huts at approximately 7 to 8 a.m and 4 to 7 pm. On overcast days, 
however mosquitoes of this species entered and were liable to bite all 
diy long During the day they appear to rest in cool, damp well 
shaded situations under growing shrubs and bushes well protected 
from the nun Their flight range appears limited to a few yards. 

Exptrpntntal transmission to man - Mosquitoes of four different species 
were fed m the Finschafcn area New Guinea, on dengue patients 
during the fint two days of dengue fever and subsequently flown to 
Sydney where dengue does not occur The mosquitoes were kept at 
the Zoological Department University of Sydney and the Volunteers 
at 113th Australian General Hospital under the medical care of 
Captain P G Dowling Three volunteers receiving 32-82 bites from 
Atdts scvUUans over a period of from nine to fourteen days, each 
developed chiliad dengue characterized by a saddle back type Ch 
temperature and rash On the other hand, three other volunteers 
bitten by Amigtres brtudi three bitten by Anrngerts rmlnensu and two 
bitten by Atdts asremargo failed to develop the disease The infection 
was also transmitted by submoculation from the cases bitten by 
Atdts satUUans to three new volunteers, and from them in turn to four 
other volunteers Finally, the original volunteers, who had developed 
dengue after bang bitten by Atdts stuttUaru showed no response on 
subinoculation of blood containing dengue virus this demonstrated 
they had acquired immunity from their original attack. 

Prtvtnhon. - No drug at present available will affect the course of 
this disease and no prophylactic vaccine is known. However, m New 
Guinea during an epidemic it was found that much could be done by 

(1) Eradicating breeding places in and around camps. 

(q) Destroying adult mosquitoes by spraying tents and huts 
especially in the morning (8 to 9 rum.) and later in the afternoon 
(4 to 7 pun.) 

(3) Wearing protective clothing and applying repellent lotion 
during the daytime. 

(4) Keeping all febrile patients throughout the day and night 
under mosquito nets. 
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Once a force has been exposed to an epidemic of dengue, sporadic 
cases may subsequently crop up from time to time, but they only 
become numerous if large numbers of non-immune reinforcements 
have been introduced 

V —Malaria 

Troops generally contract both malignant and benign tertian 
infections when jungle fighting m New Guinea During active opera- 
tions they have broken down with the dangerous malignant tertian 
malana (P falciparum) and after treatment m hospital have later 
relapsed with P vivax infections which had not been cured Throughout 
the Milne Bay and Buna-Gona campaigns in 1942, malaria casualties 
far exceeded battle casualties, the hospital admission rate in three to 
four months almost equalling the total strength of the forces involved. 
In these campaigns suppressive treatment consisted for the most part 
of quimne (10 grains) daily Later, in 1943, there were very heavy 
malana casualties in the Ramu and Markham Valley and the Huon 
Peninsular campaigns, when* the suppressive drug regime consisted 
of o 1 gm of atebnn dally on six days of the week 

So senous was the malana position that m 1943 it was decided by 
the C -m-C , on the advice of the D G M S , to create a research 
centre in Northern Queensland to investigate the precise value of all 
known anti-malarial drugs A medical research unit was formed 
comprised of medical specialists, entomologists, parasitologists and 
biochemists, and 5O0 volunteers were soon forthcoming from the Army 
The plan was to expose volunteers taking a specified daily dose of 
a given anti-malana drug to bites of mosquitoes infected with P vivax 
or P falciparum parasites Volunteers took the drug before, during and 
for twenty-three days after exposure to infection The latter figure 
was selected as it constituted the upper limit for the ordinary incuba- 
tion period for primary M T and B T malaria 

Tirtie will only permit brief summary of the findings in volunteers 
infected with New Guinea strains of P. vivax and P falciparum when 
taking quinine or mepaenne (atebnn) 

Quinine 

Malignant tertian malaria - When volunteers, who were taking 10 
grains of quimne daily, were exposed to ten infective bites by mosquitoes 
(A punctulalus var lypuus) harbouring sporozoites of P falciparum in 
their salivary glands, they invariably developed overt malignant 
tertian malana with fever, splenomegaly and parasites in the blood 
within the usual incubation penod When the dosage of quinine was 
increased to 30 grains daily the fever was rapidly controlled and 
generally parasites disappeared in three days 

Benign tertian malaria - In volunteers exposed to ten lutes of 
anophehnes infected with P vivax, 5 grains of quinine daily were 
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found inadequate to tuppress overt attack* of benign tertian malana. 
"Wben the dosage was increased to 10 grants daily m another group of 
volunteers suppression was satisfactory m two- thirds of the cases In 
view of the complete failure of quinine -to suppress M T malaria and 
it* partial failure to suppress benign tertian infections, it n evident 
that the heavy malana casualties in the Milne Bay and Buna-Gona 
campaigns could not have been prevented by suppressive quinine m 
a dosage of 10 grains daily even if it had been taken regularly which 
a very doubtful As quinine in a dosage of 10 grains daily is the mux 
mum daily dose that can be tolerated over any lengthy period it 
was evident that this drug was not a satisfactory suppressant for New 
Guinea strains of P falciparum oc P uuxix 

Atebstn 

Results quite beyond expectation were however obtained m 
vnhiqteen receiving i tablet (o i gm.) of atebnn on nx or seven days 
of the week for four weeks pnor to exposure to infection, during the 
penod of exposure and for twenty three days after the last infective 
bate. Controls not taking drugs who were bitten by the same number 
of infective mosquitoes from the same batch m variably developed 
malaria. 

Btmgn tniian malaria. - Volunteers exposed to bites of mosquitoes 
infected with P a pax did not develop attacks of overt malana when 
receiving atebnn with unvarying regulanty in the above dosage 
Unfortunately dim cal malana associated with parasites developed 
later fever appearing in fourteen to forty four days, and parasites 
from nineteen to forty-six days after drug administration ceased 
Malignant Urban malana - Similarly volunteers exposed to io to 21 
infective bites (P falapanm ) faded to develop overt attacks of malana 
when following an identical suppressive atebnn regimen. Mdd clinical 
features associated with a slight transient nse m temperature, fleeting 
aches and plains arid perhaps some tenderness on temporary enlarge 
ment of the liver and spleen were noted, but in no instance were 
symptoms sufficiently severe to necessitate bed rest and the volunteers 
invariably earned on then routine activities. In such cases parasites 
were not demonstrable though 1 to 1 c mm. of the blood were examined 
m thick films Furthermore after cessation of drug treatment overt 
malana failed to develop Inoculation of fresh volunteen with 000 c.c. 
of them blood faded to produce malana infection in the recipients and 
susceptibility tests invariably showed the original volunt eers were 
capable of developing malana when they were injected with blood 
containing M T parasites 

The continued absence of fever and demonstrable parasites, the 
kdnre of suhmoculation to transmit malana and the final demonstration 
of tmcepdbdity commuted a chatu of evidence mdraumg that malani 



9^ INTER-ALLIED CONFERENCES ON WAR MEDICINE 

infection had been cither prevented or cui cd Early subinoculation 
from the seventh to the tenth day, howevei, revealed paiasitcs m the 
blood even though they could not be demonstrated microscopically 
It is, thciefoic, evident tliat m malignant teitian malaria atebnn is 
not acting as a casual prophylactic, but is curative by schizonticidal 
action, dcstioymg the young asexual parasites as they appear in the 
cnculation (pi csumably from schizogony of early ec forms) on the 
seventh day following infection 

Mixed infection -Rcfciencc has been aheady made to the fact that 
m jungle waifaie tioops become infected with both P falciparum and P 
vivax To i cpi oduce field conditions experimentally, it was necessary to 
infect volunteers repeatedly by exposme to different batches of infective 
mosquitoes harbouring P vivax or P falciparum over a period of several 
months In addition it was essential to subject volunteers to conditions 
which favour malaiia relapses such as physical fatigue, cold, anoxia, 
blood loss, etc All this was done, but in no instance did overt malaria 
develop while they were taking atebnn On an average of thirty days 
following cessation qf drug administration, however, volunteers 
developed overt benign tertian malaria Paiasites of P falciparum 
were ncvci found These experiments weie of profound significance 
from a military point of view for they proved that, provided troops 
took atebnn in adequate daily dosage as laid down m standing routine 
orders, it was possible for them to go into hyperendemic areas of 
malaria and fight for indefinite periods in the jungle without significant 
malaria casualties There would be no deaths, no malaria earners and 
no blackw'ater fcvei - ahvays pi ovided the daily dose was continued 
for three to four w r cchs aftci leaving the endemic area After stopping 
atebnn troops infected wnth latent P vivax would develop overt benign 
tertian malaria 

Field Experience 

In the Australian Army questions were continually being raised by 
field commanders and staff officers regarding (i) die efficacy of anti- 
malaria measures advocated by the Medical Dnectorate, and (2) 
whether suppressive or prophylactic drugs could control the repeated 
malaria infections contracted m jungle warfare The experiments as 
outlined above w'crc devised and undertaken to get pertinent data 
which would answer die latter question These data, which were 
presented to the Australian Army General Staff and Field Commanders 
at the Adieiton Conference, weie officially accepted as proving diat 
a correct atebrui regimen would lead to the control of malaria in 
hypcrcndemic areas and enable troops to fight on with a minimum of 
malana casualties Subsequently, knowledge regarding atebrrn 
administration and personal protection became an essential part of 
a soldier’s training for jungle ivarfare, and die institution of anti- 
malana measures and atebnn-suppressive medication a matter of 
strict military discipline 
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Following an increasingly efficient atebnn discipline the malan*. 
idmmion rate to hospitals in New Guinea has fallen almost pro- 
gremvely from 740 per 1 000 per annum in December 1943 to the 
remarkably low level of 26 per 1,000 per annum in November 1944, 
despite the fact that many of the troops are still located m hyper 
endemic areas of the disease. A number of factors besides atebnn 
have contributed to this result. These include less fighting a nd sta tic 
conditions which have enabled more effective control of larval breeding 
and destruction of adults, etc. and therefore less fresh malana infec 
from. Many of these troops, however have chronic benign tertian 
malaria and the Infrequency of malana relapses shows conclusively 
that atebnn is the dominant factor m maintaining the hospital 
admission rate at so low a figure. 


JAfTOAaT 1945 

MALARIA IN THE EASTERN THEATRES 
OF THE WAR 

BRIGADIER J M. TWWGO pj.cx, tax, wiju. (ox) 

Control of malana is a military rather than a medical problem. It 
a not the function of the medical services to sed that control measures 
are earned out - that is a job for the C O and officers of the unit - but 
it a the job of the medical services to ensure that units are instructed 
m these matters. I would not say they even have to do the instructing 
but they must supervise it and should see that it is done properly and 
take some active part m it - in the shape of lecture* to officers and 
potential demonstrators It u a usual practice to produce a booklet 
to form a basis for the instruction of officers and N C.O j and it is the 
duty of the latter to impart the contents to the men under their 
command Such booklets contain notes on the disease itself show how 
it is transmitted give details of personal protection suppression with 
atebnn, methods for mosquito control and the organnation which 
has been set up to carry out control measures It is wise to include In 
the booklet the Standing Orders for Malana Control, including 
regulations about drew, the use of nets and the taking of atebnn, and 
these should be explained frequently by officers to their men. 

Attention should be directed to circumstances where precautions are 
likely to be overlooked, e-g night manoeuvre*, night alerts visiting 
latrine* Rt night or In the morning, showering or bathing and evening 
entertainments Routine early reveille should be avoided Policing by 
unit anti-mosquito squads forms part of the routine. The average 
soldier will co-operate ’.veil when he understands from ha officers what 
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it IS all about and why certain measures are to be adopted or why 
restrictions are imposed on him 

These are simple details but they are important and are the essence 
of the problem Should a high sickness-rate occur m any unit from 
controllable diseases, then the commanding officer should be called 
upon for an explanation 

We have closely followed the methods advocated by Brigadier 
Hamilton Fairley 

The story of the part of the New Zealand Land Forces m the South 
Pacific campaign is briefly as follows 

Following upon landings by the U S Marines on Guadalcanal in 
the middle of 1942, the situation was not too happy, and, m August 
1942 New Zealand offered a division to assist the U S Forces A 
garrison force, consisting of two brigades, wluch had recently been 
withdrawn from the Fiji Group, formed the nucleus of the force 

The New Zealand Expeditionary Force in the Pacific went initially 
to New Caledonia, where it relieved the American division to enable 
the latter to proceed to Guadalcanal The New Zealand force came 
under the command of the Commander, South Pacific Area, and was 
kept in New Caledoma in a defence and training role 

In August 1943 the third New Zealand division was transferred to 
Guadalcanal, and, on the way, earned out combined operational 
training as an amphibious force m the New Hcbndes With Guadalcanal 
as a base, operations were conducted on the islands of Vella Lavel la, 
the Treasury Group and Nissan, these operations being in the nature 
of assault landings in co-operation with the Umted States Navy and 
Air Force and elements of the RNZN and the R N Z A F 

During the months May to July 1944 the force was withdrawn to 
New Caledoma and thence to New Zealand The paramount reason 
of this was the shortage of man-power m New Zealand 

Handling of a force coming out of a malarious area - New Caledoma is 
non-malanous but the islands of the Solomons Group are highly 
malarious and malaria had reached high proportions in the forces 
engaged m operations there During the training period, the oppor- 
tunity was taken to send the Consultant in tropical diseases, Colonel 
Sayers, to Australia and New Guinea This officer had had eight years’ 
experience m the Solomons in mission and other hospitals The assist- 
ance given by the medical services of the Australian Forces; and by 
Brigadier Hamilton Fairley in particular, is duly acknowledged and 
contributed in no small measure to any successes we achieved m the 
combating of the disease 

From the story of the U S Marines on Guadalcanal and the early 
experiences of the New Guinea campaign we anticipated, and pro- 
vided for, a malaria mcidence of 100 per month per 1,000 men in the 
combat area Every effort was made to have all ranks instructed in 



99 


OEKIBAL MEDIOIKE AND TROPICAL DISEASE* 

mnti'ina Lanai measure. No I NO. Malaria Control Unit was *ent to 
the New Hebrides to gain practical experience under the U.S malaria 
control organisation. In the ulands where the U S Forces were 
established we shared in the benefits of the big engineering scheme 
earned out by them for control purposes An example of what was 
achieved in engineering obtains in Rspintu Santos in the New Hebrides, 
where, after one year it was found l&fc to declare this practically a 
non-malanous area and to discontinue suppressive atebnn. 

New Zealand troops followed the standard malarial control measures 
and were put on a suppressive atebnn of o 6 gm per week. 

Preventive and suppressive measures m New Zealand troops achieved 
the following results 

TABLES BASED ON FIGURES COMPILED UP TO DECEMBER 1944 
I 

^y<r U ID 

w+kria A’mUr tf rtUfnrs Tttal txcidcxc* 

Fat For Far 

wmrd New y ward New / ward New / 

areas Cal Total (+) areas Cal Total (++) areas CaL NZ. Total (+) 

153 sy 405 3 55 50 *4-3* «50 S'* bi8 681 4^4 

(+) This percentage b based on the figure 13.784, Le, tbc number entering the 
tnalanota area. 

(+* 4 ) This percentage h baaed on the total number coatractaig malaria shown in 
Table I 403. 

Note. — O f the ei8 cases shown In Table III as dereJoping Malana tn NJZ^ the 
proprrtkai of primary attacks and rcJapacs fa not available. 

There were no deaths and no complications Battle casualties were 
given a dose of atebnn of o 3 gm. a day for three days. 

The treatment of o force on coming out of a malarious area will 
depend on whether it a to be employed on further operations involving 
exposure to malarial infection. We have it from Brigadier Hamilton 
Fairley that atebnn in the ordinary suppressive dose of o 1 g m per day 
ihc*jld be continued for one month after coming out of a malanous 
area and that such dosage will be effective in controlling falciparum 
infections, but the New Zealand force svas withdrawn before this 
instruction was introduced. The force was being withdrawn entirely 
from malanous areas and was to proceed to New Zealand. Previous 
experience with United States troop* was that they were dropping down 
everywhere throughout the country after going on leave, so that we 
feBowed a icheine whereby men were held in camp for four to nr 
weeks after the cessation of atebnn. It was hoped that the greatest 
number of case* would occur within that period 
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RATE OF DEVELOPMENT OF PRIMARY ATTACKS AFTER 
CESSATION OF ATEBRJN 
Number of weeks after cessation of alebnn 

Kmnter ' 2 3 4 5 6 7 3 9 ,o „ I2 , 3 , 4 , 5 33 

of cases ij 32 5^ 62 45 17 3 74 1 1 1 1 1 l t 

Note- — T hese figures are based on attacks occurring overseas as IV Z figures are 
not available 

A malaria record card Mas devised to be carried m the pay book of 
each soldier: this, in addition to giving particulars of suppressive 
atebrin treatment and records of blood films, contained some general 
advice lor the soldier on malana and instructions on how to obtain 
treatment should an attacl: come on while on leave A pamphlet on 
the clinical aspects ol malana, with details of modem treatment, was 
distributed to every medical practitioner. 
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INFECTIVE HEPATITIS ON THE ITALIAN 

FRONT (I) 

COLONEL RICHARD hi McKEAN, tea, us arm/ 

Chef Medical Consultant, Continental Advance Section [U,S ) 

General - Infective hepatitis began to manifest itself as a factor ol 
importance to the armed forces of the United States in this Mar in 
mid-1943 in Northern Tunisia The numbers increased steadily 
through the late summer and fall of that year, spreading across North 
Africa to the westward, and following our divisions into Sicily and 
Italy- This mounting incidence continued through November and 
December, sustained a peak through January 1944 showed a marked 
decline in February and March, and maintained a low census through- 
out the spring and early summer. Pvecent reports from the Italian 
theater indicate that this same curve has duplicated itself through the 
fall and early winter just behind us 

The following discussion deals primarily with the observations in 
one general hospital, on a senes of 797 cases of infective hepatitis, 
during the eight-month period of its function m Ital> from November 
J 943 to June 1944- Many of the conclusions drawn are individual to 
that group, or crystallized from discussions with members of other 
medical services in that area Colonel M H Barker, chairman of the 
Hepatitis Commission m the Mediterranean theater, was a focal point 
in a number of such conferences, and many of the view's which follow, 
and in which we concur, are essentially his 

Clinical course. - In dealing with the overall picture of the clinical 
course of the disease and its sequels , one is struck by the fact that there 
is a definite analog}' between infective hepatitis on the one hand and 



JEtfERAL MEDICINE AND TROPICAL DISEASES 101 

wmorrhagic Bright s disease on the other In each, there is the acute 
nihil episode with one of several and similar possible eventualities as 
m aftermath In the vast majority of instances, a steady and uninter 
up ted convalescence ensues, with apparent complete healing and a 
disappearance of the process from any evident effect on the human 
economy 

There may be however a persistence of the disease - either through 
the obstinacy of the afflicting agent, or through failure - on our part 
or that of the patient - to allow sufficient tunc for repair Thu corres- 
ponds to the chrome active stage in Addis s account of renal disease, 
wherein the disease extends ivell beyond its usual span, or relapses 
after apparent recovery In either circumstance its course may run 
benignly to burn out eventually and leave no recognizable organic 
damage in its wake, or it may break suddenly from this smooth course 
toward apparent recovery (and often without evident reason), to 
d escen d a fulmina ting and rapidly fatal path, clinically and patho- 
logically simulating or identical with, acute yellow atrophy 
Theoretically from a long continua/Kc of this chronic active form, 
with advancing destruction, there may result a typical pen portal 
arrhom This has not been witnessed by- us, but the tune element haj 
been too brief to evaluate this possibility 

More specifically the course of the disease may be divided Into a 
number of quite dearly marked phases - 

(a) Prodromal period - A generally sharp onset characterized by fever 
of moderate grade which may persist for two to four days, chilliness 
and malaise headache (particularly retro-orbital) and general 
muscular soreness associated with the appearance of diffuse, soft, non- 
tender adenitis. There is a usual leucopema, with relative lvnophocy 
torn, and commonly from 10-30% of large atypical mononuclear 
cefls, resembling those seen in infectious mononucleosis The only 
laboratory evidence of liver changes, at this tunc. Is found commonly 
in a ruing serum phosphatase and globulin and a positive cephalin- 
cholcsterol flocculation test, which may appear in tins phase or In 
tfiat following 

(A) Interval period. — About four to six days later, the interval phase 
sets in. There is a disappearance of acute symptoms, temperature 
returns to normal and frequently the only residuals arc a diffuse 
abdominal fullness, mild diarrhea or corutipaUon, and anorexia, 
although a high lumbar backache, with local spasm and muscle 
tenderness at about the level of the eleventh to twelfth dorsal vertebne, 
may be found along with the appearance of a moderately enlarged, 
tender liver Herpes labialu and urticaria appear m some 10-15% 
cases (Barker) At this tune there is ordmarfly a persistence of the 
leucopema and atypical monocytes 

(c) Itteru penod - Between the end of the first week and the beRinnmir 
of the third week of the ■ — -j- j > •< 
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shews bile tinging, and within 24-28 hours later the patient is obviously 
jaundiced This icteric period may vary widely, in duration, but 
averages about ten days, during winch time anorexia, nausea and 
vomiting become outstanding symptoms The patient is lethargic and 
there is light upper abdominal discomfort, particularly after any 
■walking or jolting There is a transient return of low grade fever, the 
liver lemains enlarged and tender and the spleen becomes palpable 
in about 20 % of cases Skin pruritus is mild or absent and the stools 
are light-colored for one 01 two days only - not acholic During this 
epoch there is ordinarily a sharp loss of weight dispioportionate to 
the patient’s transient inability to take food 

(d) Convalescent period — As the icterus fades and a feeling of well-being 
and return of appetite are evidenced, die convalescent penod is m 
process All symptoms mentioned follow a diminishing course, the 
liver deci cases in size and tenderness ameliorates The atypical mono- 
cytes disappear from the blood, but the sedimentation rate, -which 
may have lemained within normal limits up to diis pomt, rises in 
about 25 % of cases and diis increase may persist as evidence of con- 
tinued activity and suggests fuidier observation and conservatn e 
management Livei function tests, excepting in die presence of con- 
tinued activity, leturn to normal and, barring relapses, the sequences 
mentioned allow a gradual return to normal activity 
Relapses —The chief causes of relapses are 

(a) Intercurrent infections, such as pharyngitis, atypical pneu- 
monia, 01 enteiocohtis 

( b ) Excess of exei cise or alcohol 

(c) Spontaneous relapse 

These latter rarely set m while die patient is at bed rest in the 
hospital, but when diey do occur die patient may be more deeply 
icteric and, m general, is slowei to recover dian from his original 
episode 

Anicteric hepatitis - Except for icterus, the symptoms and findings 
of the prodromal, interval, and late periods are encountered as pre- 
viously outlined Those particularly suggestive are 

(c) Lassitude, depression and easy fatigability, more marked 
after moderate exertion 

(b) Discomfort 01 pain (sometimes quite severe) in right upper 
quadrant and right lumbar region 

(c) Digestive disturbances, ■with anorexia, nausea and easy 
emesis 

(d) Headache and general muscular soreness, particularlv upper 
back (often only day after unusual exertion) 

The history', the enlarged and tender f liver and the leucopema, 
12 to 30% large atypic o1 1 onucler sulfalein retention. 
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increased serum phosphatase and globulin and — in borderline cases — 
an exerase tolerance test (to precipitate the appearance of one or a 
number of the foregoing symptoms) indicate the diagnosis of hepatitis 
without jaundice. 

The ratio of hepatitis without jaundice over those with jaundice 
increases as the epidemic in a unit subsides. Since the cases ordinarily 
become milder and have a shorter duration, the icterus docs not nsc 
jnffiaoctl) or persist long enough for notable jaundice to appear 
Therapy rehabilitation and discharge should be followed as for 
patients with jaundice. The presence or absence of icterus u not a 
dependable measure of the duration or chrome qualities of infectious 
hepatitis. 

Ltftchn k/pcUtu chrome - Casa showing evidence of chrome 
hepatitis follow the acute form of the disease either with or without 
jaundice The greatest number gives a history of mild jaundice followed 
by repeated episodes of ration intolerance, while others give hist on a 
without jaundice until the third or fourth attack of anorexia indiges- 
tion, weakness, weight loss and debility Such episodes of apparent 
continued hepatitis of three to four weeks duration ma) be scattered 
over four to eight months. 

The chief symptoms are exhaustion or rapid fatigability indiges- 
tion, bloating Cat, C ration or meat intolerance headaches, depression 
and discomfort in right upper abdomen or mid-back and sometimes 
abexit shoulder girdle on that side. 

The chief physical findings are evidence of weight loss, flabbiness, 
a tender enlarged lrver and pain on jamng 

The largo t number of instances of chrome hepatitis seem to follow 
nrild cases which were treated on ambulatory or quarters status for 
irregular or short periods. 

Such cases of chrome hepatitis appear on the gastro-intattnal ward, 
where V rays gastnc analysis and allied studio meal no pathology 
Others are admitted to the psychiatric ward because of fiypochondruuis 
The recogijition and disposition u of considerable importance 

Patients suffering from chrome hepatitis ha\e not been able to 
remain effiaendy on duty status. Unit dispensary care, quarters status, 
clearing station and hospital admissions characterize tha group It is 
beheved that early recognition, evaluation and disposition of chronic 
infectious hepatitis should be made to reduce hospitalization and to 
avoid the natural tendency of others to adopt ■tmilnr symptoms 

A routine ten-day exerase tolerance tot, with careful observation 
for liver tenderness and increasing lire, dye retention icterus index, 
sedimentation rate, etc. at intervals, will furnish the answer in qq / 
of cases. ^ 

D]fftrtnlid diagnosis - The diseases with which infectious hepatitis 
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may be confused in its vatious stages aio mnumciable There arc a 
few, in die piodiomal pcuod, winch incut mention, particulaily 

(i) infectious mononucleosis, (2) atypical pneumonia, and (3) syphilis 
TJ10 points of difleientiation aie evident, in spite oi cci tain ovei lapping 
chaiactcnsties lJetcroplnlc agglutination 111 the fust, the chaiactcnstic 
radiogiaph 111 the second (even though auscultatoiy findings aie 
absent), and in the tliiid «i negative Wassciniann icaetion 111 the 
picsence of a positive Kahn, plus a lapidly fading title 111 the lattci, 
give the mtei juetation 

Cholangitis, ‘acute calaiih.il jaundice, 5 and Weil’s disease 
(Icptospnal jaundice) aie sometimes lioublcsomc factois in the icteric 
phase, while psychonemous, vnuous other causes of mid-back ache, 
and functional gastio-mtestinal distmbances call foi attention 111 the 
amcleiic 01 lecunenl (usually without jaundice) foim of the disease. 
Ileie, a consciousness of (lie jiossible jncsence of one of the lattci, plus 
an exclusion juocedmc in icgaul to the found, involving an assiduous 
palpation foi livei edge, and ‘jai test 5 loi lowci light axillaiy 01 lumbar 
pain and tests lot livei function will usually confnm the diagnosis 

Treatment - Prophylactic .Since die actual mode of sjnead is not 
known at picscnt, though tiansnnssion by ingestion of infected matenal 
has been suggested and ptoduccd, stncl latimc and mess sanitation 
aie indicated in units wlieie an outbieak of the disease occuis 
Furthcrmoic, with the hequcncy of nmltiplc tiansfusions m even 
model ate battle casualties, caiefiil inquiry loi featmes suggestive of 
recent hepatitis should lie instituted in jnosjicctive donors to whole 
blood 01 plasma ‘banks’ to mlc out this jiossible factoi in tiansmission, 
though less than 10% ol out senes had any lnstoiy of blood 01 jihsma 
tianslusion 

Active 

(a) Complete bed lost, and foi sufficient pcuod 

(b) Fluids foieed to 3,300-4,000 cc daily (not 11101c than 1,000 
c c saline by 1 v ) 

(, c ) High cai bohydrale and piotein, low fit diet (Skimmed 
milk 01 milk powdei, egg-wlute, Amt, etc ) 

(d) Vitamin amjihfication, paiticul.uly ol vitamin A 

(1 c ) Avoidance of - 

(1) fatty and find foods, ileohol (which sec ms unnn- 
poitant, howevei, as etiological agent) 

(2) too caily activity 

(3) moi|)hia and the bai bit mates (01 mutton m then Use'). 

Possible idjuvants - 

(a) Bile salts 01 desu eated bile 

(b) Tiansduodenal diamuge, and - if eultmes positive - a course 
of sulfadiazine tliei ijiy 
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(e) Platma - uv (6 units over 36 hour*) 

(2-6 units per day over a 1 $-3 da) period) 
Complications - The only complications necessary of mention are the 
incidental, ward acquired upper respiratory infection, and gastro- 
enteritis. We were impressed with the apparent frequency of these 
complications and, on analysts of 500 consecutive cases of hepatitis, 
found 16+ / 0 having a secondary diagnosis of one or the other, 
whereas a group of trench foot victims, complctel) contemporary, 
iHmt iral m sire and lying in the same wards, had only a 4 % incidence. 

Nutritio nal deficiencies (notably proton and vitamin) have beep 
more evident m this group but whether precursors or resultants 
therefrom we have not been able to determine. 

CrUtnafoT dischmgt to duty - 

(a) Feeling of well bang and return of energy 

( 4 ) Tolerance of general diet without gas or indigestion. 

(c) Icterus index normal, no bromsulfalem retention, and no 
Titian of symptoms after ten days of graduated exercise 
{d) Sedimentation rate normal 

(#) Liver of normal sire and non-tender at end of activt day 
(J) Clinical opinion is still the best gauge for discharge, which 
wiH be governed by a balance of the patient s general 
physical survey the nature of his duties and the exigency of 
the situation. 

SUitllARI AMD CoMCLUSIOKS 

In conclusion, then, we have endeavored to outline the salient 
features of a disease, infectious hepatitis, which has existed m epidemic 
proportions about the Mediterranean area, but which has been 
relatively uncommon elsewhere. From the familiarity with it, bred by 
experience in that theater we have endeavored to bring certain 
points to the foreground 

1 The common clinical picture with the physical and laboratory 
changes associated with it 

2 The existence particularly as the epidemic wanes of a form of 
the disease without a tell tale icterus. 

3 To urge an awareness of its presence in a so-called chrome 
active form, frequently without jaundice among the diagnostic 
problem children on the various services, that they may be properly 
labelled and relevant treatment applied at a tune when an advancing 
and potentially serious disability ma\ be halted. 
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INFECTIVE HEPATITIS IN CANADIAN 
TROOPS IN ITALY (II) 

BKICJADUsR ) II PAI.MLR 

Gmultni/’ Phyuctim, (awndimi Military I! (). 

Vniiom attempts have been made lo (i.msmit (his disease to volunteer, 
and it seems to have been su< < essftilly demonstiated by MaeC.ilhmis 
and JJavens and Van Rooyn that the icleiogenic agent is piescnl m 
and can be tiansmitli d by lares Evidence pointing in (his diterlion 
liad been obtained m iQ/jt* by a New /a aland Division at Alnmcin, 
when two bug, ides winch had had lo light m giound which was heavily 
contaminated by c nemy dead and by lares had .1 veiy high incidence 
ol jaundice as comjuued with (hose that lough t ovei ‘dean’ deseil. 
'J’heie is tlnis sttong teason to believe that pom hygiene, flies, and 
dysentn y .lie nnjioi I ant factoit> in inuiaiingand kecpmgnlivc epidemics 
ol hepatitis m the Aimy 

Sonic suppoi t foi the above statement may be denved horn Canadian 
exponent e m Italy A suivcy ol t lit* incidence among divisional tioojis 
showed it to be almost twice as high in (hem as m coips tioops, which 
aie noimally failhoi back hom t he actual hgliiing Jiont Also die 
incidence in coijis tioops was almost double (hat ol base tioops. In 
other woids, as the hygienic facilities deci eased, the numbei of cases 
increased 

Of some epidemiological inleiest is a conijiaiison of the hepatids 
incidence m the two Canachart divisions m Italy, The 1st Division 
landed in Sinly’with the invasion loteei m July 1943 1 1 s epidemic 
began late, in August and icached a high peak in Oc (obei , the incidence 
rapidly falling eaily m 1949 10 a low loved. The rph Ai monied Division 
landed in Italy 111 Novenibei 1943, and was exjiosed (o the epidemic 
then 111 piogiess, in spile ol this, mil j) August icppj, ils incidence of 
hepatitis was low Then it quickly climbed to a jicak in Seplemhei 
comp.uable to that ol the 1st Division (he jnevious yen At the same 
tunc, m (he autumn ol 1 q,j/j , a lise m the incidence in is! Division 
oceuiied but its peak was less than hall ( hat of eph Division, 01 ol ils 
own 1 pith mu m the* jnevious autumn It is lonijiung 10 associate the 
onset ol the epidemics will) (he height ol (he fly season. The lowci peak 
m ) st Division m iq.p is, ofcoiu.se, clue lo the immunity insulting horn 
the* 1 c)/j *3 epidemic j n< vei ihcdc ss dm mg the miei veiling yeai the 
division was hcsivily engaged and had icc caved .1 consideiable numbei 
of non-immunes as jemJoi cements 

Duimg the yeai 19, m a tola! of (1,379 Canadian sokheis wete nd- 
jiuttcd lei hosjntals in Italy Milleung horn infective hepatitis. In 
geneial the disease was mild They weie Healed with ot chinny hed 
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xcft until the unne wms free from Hie, no other liver function tests were 
made. Patient* were in general allowed to eat whatever they desired 
from the ordinary’ -ward diets and no attempt was made to make the 
meal* fat-free. The average period of disability for the patients retained 
m Italy was some fifty dayi this penod included hospital stay and 
convalescent depot, until the man was fit for full duty If it was likely 
that the disability penod would be more than three months the patient 
was evacuated to the United Kingdom The principal reasons for such 
disposal were very deep jaundice, relapse within m months of a 
former attack, and persistent liver enlargement with dyspepsia In all 
only 67 patients were evacuated to the UK in other words some 
99/ were returned to full duty in Italy Only 85 of the 67 patients who 
left Italy were further evacuated to Canada the remainder returned to 
full duty m the U K 

There were only three deaths in the group under review a mortality 
of o 047 % this may be compared with a rate of 0-62 */ (6 deaths) m 
976 cates which occurred during the same year in Canadiaq troops in 
U K. and North-west Europe 

The incidence of the disease among Canadian officers in Italy a 
practically identical with that in other ranks this rs in contrast to the 
finding m the British Army where the officer rate is about five times 
that of the other ranks 
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INFECTIVE HEPATITIS ON THE ITALIAN 
FRONT (III) 

BRIGADIER GENERAL HUGH J MORGAN da a**t 

Chrf C mnU ax t ta Mtdkvu 

This disease haj presented one of the most stubborn problems with 
which the Allied medical departments in the Mediterranean theater 
have had to deal. Owing chiefly to this war great strides have been 
made in the knowledge of the epidemiology and etiology of tha disease, 
and in the concept of the varied clinical picture It is well recognized 
that its course may vary in seventy from an illness which is acute, 
f ulminan t, and fatal to one which u extremely mild and which may 
not even exhibit jaundice. Infective hepatitis without jaundice has 
only recently been established as a bona fide diagnosis. It undoubtedly 
occurs. How frequently it occurs has yet to be more thoroughly in- 
vestigated The incidence of its occurrence certainly vanes in 
different epidemics It would seem to me to be extremely important to 
make tha diagnosis only after great care has been taken to dun mate 
all other duea*es which may present a similar picture Many of the 
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signs and symptoms which have been used as criteria for the diagnosis 
of infectious hepatitis without jaundice, either of the acute or chronic 
variety, are very similar to the findings m other diseases which arc 
prevalent in the same areas where hepatitis is occurring To cite only 
a few examples - dengue, malaria with incomplete laboratory data, 
common gastritis, influenza, and even virus pneumonia may simulate 
mild acute hepatitis I believe it highly probable that the incidence of 
acute hepatitis without jaundice would drop sharply if other more 
common diseases were kept in mind 

The diagnosis of so-called chronic hepatitis without jaundice which 
has been reported as an occasional aftermath of the acute stage is 
fiaught with difficulties Many of the symptoms on which the diagnosis 
of this syndrome is based arc very similar to functional disease. There 
can be no denying that chronic hepatitis does on occasion develop from 
acute infective hepatitis and there is a likelihood that cirrhosis of the 
liver can follow an acute attack of infective hepatitis but such a 
sequence of events must be quite unusual and one should be very careful 
to take all other possible diagnoses into consideration before a definite 
decision is made that a patient has developed chronic hepatitis without 
j'aundice 
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TYPHUS FEVER. CLINICAL FEATURES 
OF THE NAPLES EPIDEMIC 

COLONEL C H STUART-HARRIS 

Epidemiology - The epidemic began almost simultaneously in all the 
pooier sections of the city of Naples, and prevailed from early 
December ig43 to the end of March 1944 About 1,500 cases of 
typhus fever were notified The peak was reached in early January 
and a sharp fall in daily incidence occuned m the middle of this 
month Factors underlying, the occurrence of the outbreak were 
numerous but the war brought about refugee conditions among 
civilians, the use of ovci crowded air- raid shelters as temporary homes 
and the impoverishment of the available food, particularly of first- 
class protein Throughout the epidemic, the younger age-groups were 
involved to a greater extent than the older ones, but the mortality was 
related m classical fashion to age Less than 5% of those under 12 and 
40 % of those over 40 died The patients, often including entire family 
groups, amyed at hospital ill-clad, lousy and dirty Clinical and 
pathological studies and a therapeutic trial were carried out by the 
British Army typhus research team whose detailed findings are to be 
published in a Special Report to the Medical Research Council 
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C hattel findings - Memory’ for the early part of the Alness was 
maintained in those admitted during the first week but Was often 
obscured in later eases- The histones which were obtained usually 
indicated a sudden onset of illness with shivering headache and 
malaise. Continued chftft high fever, increasingly severe headache 
and prostration, muscular pains, weakness, anorexia and constipation 
ensued The diagnosis was rarely made by practitioners prior to the 
appearance of a rash on the fifth to seventh day which at once led to 
admission to hospital Once the patients were put to bed they made 
few complaints but vomiting or diarrhoea, cough with mucoid 
expectoration dysphagia, severe headache and at tunes mental 
phenomena necessitated treatment- The typical attack in the young 
adult was one of continued or remittent fever for fourteen days 
accompanied by a moderately severe degree of systemic involvement 
an d followed by a complete recovery In children and i nf ants mild 
atypical illnesses were common and, m aged subjects, the illness was 
frequently graver than the average with a more irregular fever and 
prolonged prostration During the early stages of the attack, the 
flushed face, injected conjunctive and generalized macular nuh on the 
trunk and limbs attracted attention- As the disease progressed, the 
rash often became haemorrhagic, tachycardia increased and blood 
pressure diminished while added sounds appeared in the chest, the 
respirations increased m frequency and the focia waj increasingly 
cyanoscd Some form of mental aberration was frequent, though 
manifestations varied from simple drowsiness, dullness or confusion to 
agitated delirium or a muttering state which preceded coma. Physical 
signs of organic change In the nervous system were few but twitching* 
and tremors of the muscles of the face and forearms with flexor rigidity 
of the latter were often signs of the gravity- of the illness In general 
the seventy of involvement of the nervous system appeared to parallel 
the degree of general illness Also a purpunc rash, oliguria or actual 
anuria, and evidence of extensive pulmonary or myocardial involve- 
ment were bad prognostic omens. Death might occur at any time 
between the eighth and twenty first day of Alness Complications 
excluding those of a pulmonary character were uncommon though 
subcutaneous abscesses parotitis, gangrene of toes or ears and jaundice 
■wctc ail encountered. The prognosis was assisted by blood urea 
estimations. These indicated the grave import of a urea elevated in 
excess of 200 mgm -7 os pointed out by French workers m North 
Africa. The cause of the ursemia was obecure and though the urinary 
output decreased before death the urine was usually qualitatively 
normal. 

Diagnosis -The diagnosis was c lin ically obvious m thoae with 
typical attacks but was often impossible on clinical grounds albne in 
the many- cases of mild Ainas with short fever atypical or absent rash 
and pauaty of physical signs. The absence of any other prevalent 
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epidemic m Naples at the same time as the typhus led to the presump- 
tion that fever unaccompamed by other obvious cause was of 
rickettsial origin In previous work m North Africa sporadic cases of 
louse-borne typhus were found to be hard to distinguish at times from 
cases of enteric fever Other differential diagnoses such as influenza, 
pneumonia, conditions causing coma, malaria or smallpox were more 
readily distinguished The pathological findings m cases of typhus m 
Naples were clear-cut The leucocyte count was not usually abnormal 
m the absence of septic complications There was usually a mild degree 
of anzemia The Weil-Felix reaction (OXtg) was often positive at a 
serum dilution of i 200 by the fifth day and reached ma ximum titre 
between the tenth and twenty-first day The slide agglutination test 
of Castaneda with coloured OXig suspension gave good results in 
early cases and was of great use in epidemiological work Agglutination 
of rickettsial suspensions was a useful addition to the Weil-Felix test 
and indicated that the infection was due to Rickettsia prowazeki but did 
not usuafly assist in diagnosis at a stage before the W F was positive 
Several strains of nckettsia: of ‘epidemic’ type were recovered from 
Naples cases by inoculation of blood mtrapentoneally into guinea- 
pigs Examination of the sternal bone-marrow for intracellular bodies 
(Benhamou) was undertaken in a few cases but ivas not found to be 
sufficiently valuable for intensive application 

Treatment - No specific therapeutic effect was obtained with any of 
the drugs which were tested, and good nursing, adequate fluid intake 
and sedatives appealed to be the most important factors in treatment 
When fluids could not be swallowed, nasal feeding was employed and 
intravenous glucose saline was often used as well and appeared to 
relieve the clinical appearance of dehydration The benzamidine drugs 
which were tested and found to be useless in human typhus were more 
potent in controlling the experimental typhus infection m mice than 
para-ammobenzoic acid, according to the experience at the National 
Institute for Medical Research (Andrewes, ig44) The beneficial 
clinical effect of PABA m cases of typhus in Egypt which has since 
been claimed by the workers of the Typhus Commission of the USA 
(Yeomans, 1944) is therefore m need of confirmation before PABA 
therapy is adopted The difficultv m obtaining patients earlier in their 
illness than the fifth or sixth day and in confirming the diagnosis at 
this stage, is a serious drawback for therapeutic measures directed 
specifically against the causal nckettsiae 
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SCRUB TYPHUS 

Surgeon lieutenant -commander Charles f ha\ 

In this lhnrt talk it a not my endeavour to try to describe Scrub 
Typhus as an fllnen, but rather to tell of the axcumitances under 
which I first mw it at Addu Atoll in the Maidive Islandim November 

W 

As far as I am nw’arc, this was the first outbreak of the disease among 
Allied troop! m thu war 

At the time I was serving as medical specialist m H M..H S Vita 
when, m the second week in November we were ordered to proceed 
to Addu AtolL 

Addu Atoll a a typical coral atoll of the Indian Ocean, enclosing 
however a magnificent anchorage On October 8 1941 over a thousand 
manna had landed and itarted to dear sites for camps guns, roads, 
jetties, etc. as they were the advance guard of what was ultimately to 
form a large fleet lose About a fortnight after landing men began to go 
tick m large numbers with malaria, but in addition to this, exactly ten 
days after landing the first cases of P U O M an undiagnosed 
condition occurred and after that every day that passed added two or 
three new cases At first these latter cases were thought to be malaria 
for the initial symptoms were not dissimilar but it soon became evident 
that this was another disease altogether 

Vila arrived on November 21 and the same day I went round the 
tented hospital with the senior medical officer ashore. The hospital had 
about 1 20 cases 48 P U O M and the rat malaria. 

Leaving the malaria out of consideration, as we went from tent to tent 
a picture of every stage of the illness was obtained - men newly admitted 
frightened to open their eyes because of the intense headache or com 
plaining of their back, or m the midst of a rigor Men who had been m 
four or five days with an earbj macular rash on their trunk and limbs; 
others with an erythematous flush as well as macules, some with no 
rash but all, as the length of the illness increased, showing a change m 
facies - a flush with some oedema and conjunctivitis, giving a bloated 
drunken look, and as further days passed terrible apathy prostration 
and wasting, and a continuous temperature of about 103 F 
There, spread out among the few tents, was a picture of every stage 
of the disease and there was only one anrwer to the clinical diagnosis - 
typhus. The Weil Felix gave the proof the reactions showing no or 
very little agglutination with OX19, but agglutination in 1 320 to 
I 20 000 with OXK, signifying a mite-rpread variety of the disease 
The tented hospital was cleared and all patients were taken aboard 
Vila. 
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The cases were all severe, and a ward full of scrub typhus is a most 
distressing sight The temperature continued elevated from twelve to 
twenty-six days with an aveiage of about sixteen days m most By that 
time many of the men were too weak even to swallow fluids and the 
maintenance of a proper fluid balance proved the most important 
measure m treatment Only a little more than half of them showed any 
rash, though it must be remembered that all were very tanned by the 
sun and famt rashes may thus have been obscured In only a small 
minority could the presence of a local eschar with associated lympha- 
denitis be found 

Convalescence was painfulfv slow Various methods of therapvwere 
tried — the sulphonamides, of course, in one group, with no result 
whatsoever, except to make the man somewhat more uncomfortable 
Convalescent serum was prepared and given m doses of 15 c c 1m, 
and 15 c c 1 v , but this too showed no effect on the course of the illness 

Many had malaria m addition to their typhus infection and this 
required appropriate treatment 

Of approximately 100 cases admitted until the end of December 1942 
there were no deaths, which I think says much for the nursing the) 
received, for the medical staff can play but a very limited role m this 
disease 

Investigations undertaken ashore, meanwhile, showed briefly that 
the rats, -which were in profusion and were arborescent in their habits, 
were infected with Rickettsia orienlahs, for of those trapped 40% gave 
a positive Weil-Fehx reaction with OXK 

Similarly, the natives gave positive agglutinations both adults and 
children 

Mites existed m profusion in the scrub and on the fur of rats Larva: 
were found in great numbers on the -withered leaves of palm trees and 
it was obviously impossible to pass through the scrub without coming 
mto intimate contact with them 

Preventive measures had to be improvised at once and the first thing 
w r as to recommend that the troops should, as far as possible, pass only 
along the cleared paths and not go through the scrub Until mechanical 
means for clearing could be obtained, the men should wear their light 
tropical anti-gas suiting whilst at work Further, that before cleanng, 
the scrub should be sprayed with paraffin oil and burned, and that the 
camp sites should similarly be sprayed and burned Rat-proofing 
galleys and food stores was also advocated 

Whether as a result of these measures or not, the incidence of the 
disease certainly fell considerably 

This disease, seveie as it is, crippling to the efficiency of an army 
fighting in an endemic area, is obviously of the utmost importance m 
our present and coming campaigns m the East 
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For the fighting man individual protection of some sort is the first 
requirement 

The use of dlbutv 1-phthnlate as a mite repellent is essential 

Furthermore, immunization by Rickettsia oneniahi grown on the 
mouse lung method appears to give a good protection and widespread 
immunization should be undertaken. 

In Burma and in the South East Asia and Pacific Commands 
general!) scrub typhus is more or less endemic, and m dividual pro- 
tection for our soldiers will be required nght up to and m eluding the 
last battle of aD - in Japan itself 




SECTION III 


Surgical Treatment and Technique 

Page 

ORGANIZATION AND TREATMENT OF BURNS DURINO NAVAL 

actions by Surgeon Commander J J Ktevil Dto R.N 117 

ORGANIZATION AND TREATMENT OF BURNS EXPERIENCES AT 

tobrvjk, by Lieutenant-Colonel A" J hagie R A.ILO 123 

THE TREATMENT OF WOUNDS RECEIVED IN AERIAL COMBAT fo 

Colonel Militant F UacFee ua us army ia6 

THORACIC SUROERV IN WAR IN THE FIELD AND AT THE BASE by 

A Tudor Edroards T R-CLE. 1 27 

THORAcaa surgery in war w the field by Lieutenant -Co lone l 

Charles Stuart Welch, ux uj army 132 

THORACIC SURGERY IN WAR AT THE BASE by T HolnUS SslloTS 

DM JICH F.R.C.I. 135 

trzncji toot by Mqjor Lew Krtyberg Norwegian army 139 

trench foot by Raymond Greene d m , M.R c.p 140 

trench foot by Colonel c S Rylts O B.E. 143 

ORGANIZATION FOR TREATMENT OF HEAD WOUNDS IN THE 

britiih army by Brigadier Sir Hugh Cairns 143 

TREATMENT OF NEUROSURGICAL CASUALTIES IN THE FIELD by 

Major C C Gray rx a.m g 153 

TREATMENT OF UAXJLLO- FACIAL INJURIES IN THE R.A F by 

Squadron Leader T Cradock Henry R.A r V r. 157 

DENTAL TREATMENT OF UAXILLO-FACIAL INJURIES IN TORWARD 

AREAS by Major E J Dalluig mj i 160 

TREATMENT OF MA XTL LO- FACIAL LNJURIE 3 by StT Harold GlUltS 1 64 

vascular injuries in battle caiualties by Colonel Charles B 

Odom, U.D FA.C 4 . 167 

vascular injuries by Mqjor D LI Griffiths R.A.H.C. 17a 

experience, with peripheral vascular wounds by Mqjor 

IfTZnw Weisel, u-a. uj army 173 




m Alien 1943 


ORGANIZATION AND TREATMENT OF 
BURNS DURING NAVAL ACTIONS 

SURGEON COMMANDER J J KEEVIU dao. «-» 

KUJhal Ikp€rtm**U A&artllj 

It is important to note that the discussion is on organization and 
treatment of bums in action not afur action. Thu involves a paradox, 
for organization and treatment rest on preconceived ideas and assume 
fixed conditions, whereas naval actions are unpredictable ^nd thar 
circumstances arc never the tame. It is my opinion that the fewer 
preconceived ideas we have under such circumstances the more likely 
we are to devise effective measures when suddenly confronted with 
the unexpected These are situations which cannot be anticipated and 
nu ) not be measured they cannot be confined to chart table, or 
diagram, and we should not try to conceal our limitations with 
detailed but inappropriate instructions and regulations 

The terms Naval Medicine, Military Medicine and Aviation 
Medicine are only justified in so far as they apply to conditions in the 
front line When the patients of the fighting services reach hospital 
they come within the facilities of civil medicine. 

It may be that the failure to differentiate between two complete!) 
distinct situations is the cause of the great controversy as to the proper 
treatment of bums. 

In a bombed ship and, I imagine, a burning tank, or alongnde the 
wreckage of an aircraft, it a not what is best but what b possible that 
must be considered. 

It is unfortunate that very Tew of the authorities on the treatment 
of bums or of the wnten to the medical press have actually seen a man 
on fire, or treated a case except m a hospital bed Under such carcum 
stances they cam indulge in the luxury of leisurely contemplation of 
their cases and the analysis of records. Their recommendations have 
much In common with the work of the surrealist painters m that they 
can only with difficulty be related to the subject of thar study The 
medium used has varied from the brilliance of picnc through the 
crusted surfaces of tannin, the kaleidoscope of the aniline dyes to the 
simplicity of saline from the shining surfaces of paraffin wax to the 
dusty texture of sulphathiaiole In none of these learned studies have 
I seen any reference to the need for treating the profound psychological 
shock which must strike anyone who has first seen ha patient while he 
u still In flames. They all indicate that the patients under consideration 
had already had thar front lme treatment, and appear to H>tmm tju, 
os of slight Interest or as having interfered with hospital methods 
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It is of little assistance to the medical office), who fust secs (he 
pdlient to read advice which he is quite unable to follow, while it is 
a discouragement to him to tell him that, unless he follows it, lie is 
doing more harm than good. Jt is remarkable how little icalism there 
is in these writings even when they profess to dial with fust aid; thus 
it has been seriously recommended that burn < uses m our small fast 
motor boats should be treated with sterile saline. The wilier never 
paused to ^consider how the glass bottles of saline would suivive the 
movement of these craft, or how to retain the flu id in bowls, uor cun 
he ever have bandaged what may be the greatei puit of the body on 
a moving platform in a eiamped position. 

To turn to mon constructive comments Such circumstances admit 
of only one form of treatment and that js an application which can be 
rapidly smeared on, which requires neither dressing, bandages, nor 
any professional skill, which will exclude air and relieve pain, which 
can be .supplied in an unbreakable eon tamer, is easily poi table, arid 
< an be widely distributed Morphia must be given in most cases and 
above everything all effort on the pait of the patient must be absolutely 
prohibited, strclehcrs must be very widely distributed and stress laid 
on their use It is depressing to lead with what complaec ncy doctois 
have described bow their burn cases icfused to be earned, but walked 
to the dressing stations, and how rn spite of this fine spirit they died, 
Admittedly men are difficult to control undu such ciicumstanccs 
I have in mind a young airman taught in a burning aim aft m a 
hangar on board one of JI.M. ships. Having passed through a wall of 
flame he did a 200-yard sprint that would have done credit to an 
Olympic runner and, having sealed two ladders, arrived m the sick 
bay pulseless, incoherent, and in a state of the most intense excitement. 
The whole of his body was burned except for an area covered by 
shorts, a vest, and a par r of canvas shoes, the skin was like white 
tissue paper powdered with soot and already hung rn Jong streamers 
with serum dripping between them J believe that in such a case 
immediate reassurance is of primaiy importance, for the emotional 
shock is reflected in the physical collapse. It is appiopii.Ue to lemcmbci 
the words of Isaiah. ‘Strengthen) ye the weak hands and confirm the 
feeble knees Say to them that are of a fearful bear t, ffc strong, lear not ’ 

Suggestion of a hypnotic intensity rs at least as important as morphia, 
and these two and then a jelly, wind) can be srncated on rn handfuls 
and will remain on the skrn without a dressing, are tire measures 
which will bring the greatest relief rn the minimum of time, time 
which ii) vital to the patient and important to the doctor, who may be 
surrounded by such cases. 

Wc all have our favourite methods of trcatrrtent, whether they be 
continuous irrigation through waterproof bags, or the application of 
a variety of dressings, or immersion in baths. Take ibe six following 
circumstances, which arc described in the medical officer’ own words. 
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These description* arc chosen at random and arc probably 'under 
statements except one written b> myself They ma) be regarded 
s* typical. 

At 3 in the morning a Hankel III flew over the *hip and dropped 
two bombs, one of which blew up the boiler* in the forward boiler 
room and dense cloud* of *team rose for a few rrunutei until it wn* 
*hut off Three men standing on the upper deck were blown into the 
sea, The aircraft then returned and machine-gunned the *hip All the 
men m the boiler Toom had been killed while those in the me** forward 
of it, whose bulkhead had been blown in were scalded All lighting 
was put out of action, all fresh water fcipplia were destroyed, many 
compartments were flooded and all gangway* were smashed. Casualties 
had to be dealt with on the upper deck and, as it was still dark, this 
was not easy Five case* were oft cm the quarter-deck and the remainder 
in the forecastle between was an area where the upper deck had been 
forced up on each side making an angle of 45 degree* with the sea, 
and the journey from forward aft was precarious. The ship was in 
constant danger of sinking and casualties had to be kept with thar 
lifebelts pumped up so that they could float off in an emergency 
At 5 aan. a mist came dawn and it became cold we rigged an 
awning to shelter the wounded from the wind 

Here n a second example - 

At 6 30 o-m. the ship war hit by a 250 kgm. bomb which passed 
through the upper deck. It exploded in the mess decks making a crater 
the width of the deck and causing on extensive fire. The hands were 
at cruising stations and the majority of the men were still in, or had 
just turned out of their hammocks and had little clothipg The fixe 
rapidly filled the crater and made it impossible for the survivor* to 
chmb the ladder All the men rescued complained of bang gassed and 
had acute dyspnoea and fits of coughing Most of the fatal cases 
developed pulmonary oedema almost immediatcl) and had copious 
blood-stained sputum, in some the condition was delayed for six 
hour*. All were extensively burned The fire on board was difficult 
to control and continued to spread 

A third example - 

On a night of November last >ear one of H M ships was hit by 
two torpedoes on the starboard side. They penetrated both boiler 
rooms and brought her to a standstill Some eight ratings were killed 
by the explosion, but two other* were got out before the water rose and 
the hatches were closed Both of these were brought to the lick bay 
and were found to have second degree bums of the greater pan of the 
body One was also suffering from pulmonary trdema due to nitrous 
fumes, and both were profoundly shocked. About 30 minutes later, 
as the ship was stopped and several submarines were in the vicinity, 
I decided to abandon the sick bay temporarily and move the wounded* 
to the ward -room higher up m order to avoid adding to the casualties 
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Jt is of little assistance to the medical office), who fust secs (he 
pdtient to read advice which lie is quite tumble to {allow, while it is 
a discouragement to him to tell him that, unless he follows it, he is 
doing more harm than good. Jt is remarkable how little tealism there 
is in these writings even when they profess to dial with fust aid; thus 
it has been seriously recommended that burn rases in om small fist 
motor boats should be treated with sterile saline. The writer never 
paused to ^consider how the glass bottles of saline would smvjve the 
movement of these craft, or how to retain the fluid in bowls, nor cun 
he ever have bandaged what may be the grealei part of the body on 
a moving platform in a cramped position. 

To turn to rnoir constructive comments Such circumstances admit 
of only one form of treatment and that js an application which can be 
rapidly smeared on, which requires neither dressing, bandages, nor 
any professional skill, which will exclude air and relieve pain, which 
can be .supplied in an unbreakable container, is r.isily poi table, and 
< an be widely distributed Morphia must be given in most cases and 
above everything all effort on the part of the patient must be absolutely 
prohibited, stretchers must be very widely distributed and stress laid 
on their use Jt is depressing to lead with what complaei ney doctois 
have described how their burn cases refused to be earned, but walked 
to the dressing stations, and how in spite of this fine spirit they died, 
Admittedly men are difficult to control undci such circumstances 
J have in mind a young airman caught in a burning aim aft m a 
hangar on board one of JJ.M. ships. Having passed through a wall of 
flame he did a soo-yard sprint that would have done credit to an 
Olympic runner and, having scaled two ladders, arrived in the sick 
bay pulseless, incoherent, and in a state of the most intense excitement. 
The whole of his body was burned except lot an area covered by 
shorts, a vest, and a pair of canvas shoes, the skin was like white 
tissue paper powdered with soot and already hung in long streamers 
with serum dripping between them J believe that in such a case 
immediate reassurance is of prnn.i ry importance, ioi (he emotional 
shock is reflected in the physical collapse, Jt is appropriate to lemcmbci 
the words of Jsaiah. ‘Strengthen yc the weak hands and confirm the 
feeble knees Say to them that are of a fearful hear t, be strong, fear not ’ 

Suggestion of a hypnotic intensity is at least as important as morphia, 
and these two and then a jelly, which can be smeated on in handfuls 
and will remain on the skin without a dressing, are die measures 
which will bring the greatest iehcf m the minimum of time, time 
which ii) vital to the patient and important to the doctor, who may be 
surrounded by such cases. 

Wc all have our favourite methods of licatirtcnt, whether they be 
continuous irrigation through waterproof bags, or the application of 
a variety of dressings, or immersion m baths, 'fake ibe six following 
circumstances, which arc described in the medical officeis’ own words. 


IUROICAL TRFATWENT AND TECHNIQUE 1*9 

These descriptions arc chosen at random and arc probably lander 
statements except one written b> myself They ma) be regarded 
as typical. 

At 3 in the morning a Hankel HI flew over the ship and dropped 
two bombs, one of which blew up the boilers in the forward boiler 
room and dense clouds of steam rose for a few minutes until it was 
shut off Three men standing on the upper deck were blown into the 
sea. The aircraft then returned and machine-gunned the ship All the 
men in the boiler room had been lolled while those in the mess forward 
of it, whose bulkhead had been blown in were scalded All lighting 
was put out of action, all fresh water supplies were destroyed, many 
compartments were flooded and all gangways were smashed. Casualties 
had to be dealt with on the upper deck and, as it was still dark, this 
was not easy Five cases were off on the quarter-deck and the remainder 
in the forecastle between was an area where the upper deck had been 
forced up cm each side making an angle of 45 degrees with the sea, 
and the journey from forward aft was precarious. The ship was in 
constant danger of sinking and casualties had to be kept with thar 
lifebelts pumped up so that they could float off in an emergent) 
At 5 sum. a mm came dawn and it became cold we rigged an 
awning to shelter the wounded from the wind 

Here a a second example - 

At 6 30 a.m. the ship war hit by a 250 kgm. bomb which passed 
through the upper deck. It exploded in the mess decks making a crater 
the width of the deck and causing an extensive fire. The hands were 
at crumng stations and the majority of the men were still ui, or had 
just turned out of their hammocks and had little dothipg The fire 
rapidly filled the crater and made it Impossible for the survivors to 
dunb the ladder All the men rescued complained of bang gassed and 
had acute dyspnoea and fits of coughing Most of the fatal cases 
developed pulmonary oedema almost immediatcl) and had copious 
blood-stained sputum, in some the condition was delayed for six 
hours. All wtre extensively burned The fixe on board was difficult 
to control and continued to spread 

A third example - 

On a night of November last >ear one of H M ships was hit by 
two torpedoes on the starboard side. They penetrated both boiler 
rooms and brought her to a standstill Some eight ratings were killed 
by the explosion, but two othen were got out before the water rose and 
the hatches were closed Both of these were brought to the tick bay 
and were found to have second degree bums of the greater part of the 
body One was also suffering from pulmonary erdema due to nitrous 
fumes, and both were profoundly shocked. About 30 minutes later, 
as the ship was stopped and several sub manna were in the vidmty, 
I deaded to abandon the sick bay temporanly and move the wounded* 
to the ward -room higher up m order to avoid adding to the casualties 
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from further expected torpedoes Shortl) aftei, one or two more 
torpedoes struck the ship Until this occurred I had not moved the 
wounded out to the quarter-deck in view of their shocked condition, 
but they were now carried out and I attempted to get them to a Carlcy 
float, but the ones there had already been cast off Fifteen minutes 
later another torpedo struck under the quarter-deck and the ship 
turned almost on her beam end to port, throwing the wounded and 
sick-berth staff into the scuppers After considerable difficulty wc 
contrived to get the wounded on to the guard rails and were woiking 
them aft to abandon ship when a final torpedo struck the starboard 
side of the quarter-deck Everyone, including the wounded, then got 
into the water, but in the darkness and general melee the wounded 
disappeared The survivors were swept astern, but managed to reach 
a destroyer, which was stopped half a mile away, having had her 
stem blown off ’ 

A fourth - 

This one is from a larger ship which was hit by over 9,000 lb of 
bombs and which was on fire for over 300 feet of her length, the 
heavily armoured upper deck was so hot that water played on it from 
hoses turned to steam Between decks groups of wounded had collected 
in ten different places One of these was the sick bnv itself, to which 
they were taken by their shipmates to await attention When a medical 
officer got there he found the following ‘The lights were still burning 
in the main ward, wounded lay on all the twelve cols and stretchers 
filled the gangway The first contained a dead man, the second a 
marine bleeding slowly to death from a multitude of lacerated wounds, 
he died very soon after these had been dressed, in the third stretcher 
was another marine with a compound fiacturc of the femur and 
profoundly shocked Someone had already applied a splint bcfoic 
bringing him there and he was left alone, for alongside the two cots 
ahead were slowly widening pools of blood which dripped from the 
wounds of the men lying on them Then came two burn cases to wfiom 
tarinafax was rapidly applied Beyond was a fractured tibia I was 
short of tannic jelly so w r ent to one of the tw r o treatment rooms to get 
some, but found it wrecked and in darkness Beyond was the operating 
theatre in complete darkness and with some three or four inches of 
water swilling about the tiled deck, m the centre of this I found a 
stretcher The occupant w r as still alive and appeared to have a tourni- 
quet round his left thigh, but investigations had to he suspended as 
the A A gun above the theatre opened fire with a terrific din against 
aircraft attacking the ship with torpedoes The darkness, the noise, 
and the water on the deck, convinced this man that the ship w'as 
sinking, and he had to be reassured until the aircraft passed and the 
firing ceased A search was then made m the other treatment room, 
but the door w*as jambed and, as the passage leading to it was partly 
under w'ater and had evidently been on fire, this did not offci much 
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promuc It was poatiblc to get in, hwwr by breaking the upper 
door panel and inside I dropped into a foot of %vnter and my torch 
ihowed nothing but blackness — enamelled bulkheads, metal dressing 
drums dak, chair and trolley were ah covered in half an inch of soot 
or under water The contents of the drums tvere, however, mil usable 
as were some tin* of M & B 693 

In considering this description it must be recalled that tha medical 
officer was working alone, that speed was of great importance, that the 
situation was only one of many all over the ship and that the future 
ivas an unknown quantity 

The next description gives some idea of the bewilderment and 
uncertainty which is the lot of a medical officer stationed between 
decks and without any knowledge of what may be seen from the bridge. 
It alio gives some idea of the man} demands made on him. In this 
case 50 y of the medicnl parties had already been killed, and this 
particular medical officer was stationed in a compartment far below 
the waterline He writes - 

‘Very soon a loud explosion was heard As we were over a magazine 
and smoke was beginning to enter the space from the deck above, I 
ordered the armoured hatch to be dosed Loud speakers then 
announced that a bomb had fallen through the marines mess-decks and 
exploded there causing a fire to break out. Tapping was beard on the 
armoured hatch and we opened It to admit five casualties who in 
duded two cases of severe bums these were given morphia and 
retained belcrw after tannafax had been applied to the burnt areas. 
One of the tdephones in communication with a gun turret then asked 
far help and then a ivarrant officer came to tell us that several casual 
ties had collected in the captain 1 quarter* On arrival there I found 
about a dozen men some were burned or scalded, some had fractures 
or lacerations the ward room flat below was foil of smoke and steam, 
but fortunately this did not come up and morphia was given to the 
casualties and essential treatment earned out On returning to the 
dressing station there were further memagrs reporting wounded but 
then a loud explosion shook the ship and the armoured hatch was 
closed as it was thought that bombs were falling Actually it was a 
torpedo somewhere am id s h i p s. A few minutes later another bigger 
explosion occurred, which was thought to be a bomb through the 
quarter-deck. Again m fact it was a torpedo The ship shook violently 
and the lights went out momentarily About one and a half romutea 
later a still greater explosion occurred and correctly we thought this 
' rai a torpedo near us The ship began to list and we opened the hatch 
by means of a winch. Water started to pour down into the station and 
*0 I ordered the hatch to be opened at full speed and everyone out 
Unfortunately it was out of the question to move the two badly burned 
Qtfuaitiei because it was only just possible to climb the vertical ladder 
against the fall of water Two whose duty it was to turn the winch 
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continued till there 'was enough space for the men to scramble out. 
It is estimated that the ship sank ■within seven min utes 5 

In the loUcwing. which is the last example, some of the diffi culties 
of muffing may he seen 

On a very recent date a destroyer opened fire on an enemy cruiser 
■which was firing on the convoy. The destroyer was hit three times 
shortly afterwards and fires broke our on the mess decks and began to 
spread. Messages came from various parts of the ship reporting 
wounded including the capta in on the bridge. After attending to him 
the medical officer writes: — 

‘On returning to the sick bay it was found to be full of casualties and 
filled with smoke coming from adjoining messes which were on fire. 
Fire parties were dragging hoses over the wounded and soaking the 
patients as they pushed through the smoke to get at the fire. Finding 
the after-part of the ship was clear and undamaged, the wounded were 
quickly evacuated there, and equipment salvaged from the sick-ba\ 
A message came asking me to see a casualty -who was on the bridge; 
he had a compound fracture of the left leg just above the ankle and, 
though he had had a first-aid dressing, -was still bleeding shghdv. It 
was impossible to move him at the rime as he -was jambed behind 
wreckage and the ship was listing far to starboard and proceeding at 
ao knots or more. Although she -was still on fire for a further five hours, 
this was under control and no attempt was therefore made to extricate 
the man until she arrived in harbour 24 hours later, during which 
rime he was nursed in the position in which he fell and constantly 
attended by -one of the crew.* 

There is no need to multiply examples further, but as a contribtrnon 
to the discussion. I would add that under such drcmnstances I have 
found tannafax idly or an emulsion of tannic and acriflavine very 
useful 

The official naval bum preparations are: — Triple dye jelly, gentian 
-riolet jelly: tannic in pellet, powder, and jellv form: while dried 
serum is available for the treatment of shock. 

AYith reference to dried serum I know how much value was attached 
to it as a live-saving measure in the bum cases at Pearl Harbour, but 
I believe it was given after the men had been landed or had swum ashore 
through the burning oiL in fret when they came under conditions 
which are covered by the term ‘civil medicine.' The relevant point is, 
was it given in ships -while they were bombed? 

Tti closing I should like to give a quotation which has been sent to 
me bv Surgeon Co mm ander C Keating. R.N. It runs: — 

Trom the verv great variety -of applications so strongly recommended 
the unbiased individual would be at a loss on what ±0 decide. I presume 
one of the great causes of error is assigning to various applications the 
cure of slig ht b ums, some of which would no doubt have got well 
without any an d perhaps much sooner than with those which Mere 
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used. If we have seen a person recover from any complaint during the 
lae of any particular mean*, we naturally imagine tuch beneficial 
effect to have amen from that came although upon further investigation 
it may have been found inadequate. 

Thu was written by Edward Kentish in hu book published m 
London in 1797 Means of Lessening the Effects of Fire upon the 
Human Body It seems possible that we may again be falling into the 
error against which he warns 111. 


UAJLCH 1943^ 

ORGANIZATION AND TREATMENT OF 
BURNS EXPERIENCES AT TOBRUK, 194a 

U EUTENANT-CO 1-ON'EL N J LOOIE, a-ajea 

These remarks are founded on experience gained in the treatment of 
approximately 300 burns of all degrees of seventy while serving as a 
surgical specialist m Tobruk pnor to its fall m 1942 The hospital was 
functioning as a Q.C.S 

There was little controversy about the general treatment but there 
was a great deal about the local treatment especially between the 
tannen and non-tanners. We, therefore, set out to decide the 
question in the light of our orcumitances, admitting that any conclu- 
sions arrived at might only be oflotal significance and need not apply 
to other theatres of warfare. 

Treatment tn Ou JubL 

The efficient treatment of a burn of any seventy demands nrorathgua^ 
Without it, efficient cleansing is impossible and therefore coagulant 
agents and dyes should be avoided for they onl) shut m potential 
sepaii and render subsequent cleansing more difficult, over and above 
which they have certain inherent dangers 

The burnt area should be covered and the blisters protected from 
rupture by an adequate sterile dressing which doe* not stick is soothing 
and is easily removed For this purpose, a sterile soft paraffin dressing 
over rulphathlaxole powder is best. The general condition may 
demand morphia and plasma mtravenously Thereafter rapid 
evacuation for efficient treatment a the object. 

Conditions tn Tobruk. 

Anesthesia was available but the buildings left much to be desired, 
nursing was m the hands of hard working keen orderlies who were 
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continued til] there was enough space for the men to scramble out 
It is estimated that the ship sank within seven minutes ’ 

In the following, which is the last example, some of the difficulties 
of nursing may be seen 

On a very recent date a destroyer opened fire on an enemy cruiser 
which -was firing on the convoy The destroyer was hit three tunes 
shortly afterwards and fires broke out on the mess decks and began to 
spread Messages came from various parts of the ship reporting 
wounded including the captain on the bridge After attending to him 
the medical officer writes - 

‘On returning to the sick bay it "was found to be full of casualties and 
filled with smoke coming from adjoining messes -which were on fire 
Fire parties -were dragging hoses over the -wounded and soaking the 
patients as they pushed through the smoke to get at the fire Finding 
the after-part of the ship was clear and undamaged, the wounded were 
quickly evacuated there, and equipment salvaged from the sick-bay 
A message came asking me to see a casualty' -who -was on the bndge, 
he had a compound fracture of the left leg just above the ankle and, 
though he had had a first-aid dressing, was still bleeding slightly It 
was impossible to move him at the time as he -was jambed behind 
wreckage and the ship was listing far to starboard and proceeding at 
20 knots or more Although she was still on fire for a further five hours, 
this was under control and no attempt was therefore made to extricate 
the man until she arrived in harbour 24 hours later, during which 
time he w r as nursed m the position m -which he fell and constantly 
attended by' one of the crew ’ 

There is no need to multiply' examples further, but as a contribution 
to the discussion, I would add that under such circumstances I haxe 
found tannafax jelly or an emulsion of tannic and aenflavine very' 
useful 

The official naval bum preparations are - Triple dye jelly', gentian 
violet jelly; tannic in pellet, powder, and jelly form, while dned 
serum is available for the treatment of shock 

With reference to dried serum I know' how much value w r as attached 
to it as a live-saving measure in the bum cases at Pearl Harbour, but 
I believe it w'as given after the men had been landed or had swum ashore 
through the burning oil, m fact -when they came under conditions 
w'hich are cox ered by T the term ‘civil medicine ’ The relevant point is, 


w'as it given m ships xvhile they' xvere bombed'* 

In closmg I should like to give a quotation lvhich has been sent to 
me by' Surgeon Co mm ander C Keating, R N. It runs - 

‘From the x r ery' great variety of applications so strongly recommended 
the unbiased individual xvould be at a loss on what to decide I presume 
one of the great causes of error is assigning to various applications the 
cure of slight bums, some of xvhich xvould no doubt have got well 
without any' and perhaps much sooner than xwth those xvhich xvere 
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burro. Thu prevented early acccn to the burn, or demanded 
operative removal of the tan, to allow of early suitable 
treatment at the base e.g hydrotherapy and grafting 

(#) 10% silver nitrate tan is a caustic, and if applied to an 
advanced second degree bum, may precipitate an otherwise 
avoidable third degree bum and for the same reason it 
demanded deep amrsthaia. 

{/) In circular lesions of the limbs, there u a danger of a 
tourniquet effect from the rigid tan and swelling limb 
In view of these disadvantages the 

3 Snlphaxihumdt paraffin and piaster method was adopted This method 
pfcrved to be the one of choice for it fulfilled all our provisos particularly 
in the case of limbs 

(a) It was easy and relatively quick to apply 

(£) Protection was good against dust, dirt, infection and 
particularly against trauma. 

(c) Nursing was reduced to a minim um for there iverc no dressings 
to replace or readjust. 

(d) The patient and hu bum got to the base in such a state that 
subsequent treatment was not delayed for there was no 
adherent tan to remove the burns were easily and imme 
diately accessible, the caustic effect of the tan was eliminated 
the joints were supple and mobile and the young epithelium 
was healthier 

(*) It was reported from the base that burns so treated were 
approximately fourteen days ahead of those tan-treated, 
both m healing and function and they were far more 
comfortable 

(/) Complete body bums still defeated us though plaster jackets 
helped. As a rule we had to depend on firm bandaging and, 
despite their need of readjusting they did better than the 
tan ana. 

(j) The danger of sulpbonamide poisoning was obviated by 
avoiding sulphonanudcs by month for twenty four hours and 
forcing fluids. 

Techuqat <ffi local treatment 

If water supply allowed the bum was washed down with soap and 
water dead epithelium removed gently by stripping with dry swabs, 
blisters were left mtact, the area frosted with sulphonarmde, covered 
with vaseline gauze spreads, liberally overlaid with wool and encased 
m plaster with a hood for the digits so that free movement was secured 

Conclusions 

In the field, in the absence of anesthesia the problem is one of local 
protection of the burnt area, general resuscitation and early evacua 
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few m numbci but wcic not nurses The line of communication was 
-400-500 miles by an indifferent road, followed by a lailway journey, 
so that ill patients could only go by sea in a hospital ship which only 
came when there were enough patients to fill hci Dust storms raised 
a fine dust which penetrated cverywhcic and everything Flics 
abounded and watci was scarce Due 'to the ‘no clothes’ fashion, the 
majority of the bums involved moie than one extiemiLy and often, 
the whole body and face 

Ideal dressing. 

The ideal dressing was theicfoic one winch would - 

(a) Be easy and quick to apply, yet efficient The time factoi was 
of importance foi on one occasion we dealt with 30 severe 
burns in two days apait fiom othci casualties 

(b) Relieve pain and shock 

(< c ) Protect the burn against infection, dust, dnt and liauma 
both while in hospital and in transit 
(i d ) Reduce musing and diessings to the minimum and make 
both easy and simple, and, most impoi tanl, 

(e) Ensure that when the patient and his burn reached the base 
(possibly seven to fouiteen days later) both ivere m such a 
state that futthci treatment, eg skin grafting, was not 
delayed 01 picjudiccd 1 

Various methods wcic, therefore, Hied 

Methods 

1. Dyes - The dye methods wcic soon abandoned for dyeing was 
slow, repeated applications were necessary, protection was pooi, 
infection occuircd easily and they requited mote attention than we 
could give them 

2 Tanning - Of the seveial methods lucd, the silver nitrate tan 
(10% silver nitrate and 10% tannic acid applied separately) was the 
best It had, however, many objections though it suited us 

(a) It could not be used for the face or complete hand or finger 
burns In the former, we feared peri-orbital or peri-oral 
deformities and, in the latter, it prevented early mobilization 
(A) In the region of joints, the tan tended to crack and infection 
followed This was partially overcome by the use of splints 

(c) Complete body burns proved an insoluble problem foi, 
though the tan does well when not exposed to pressuic and 
is well ventilated, this was impossible to obtain and the parts 
exposed to picssurc genet ally bioke down and became a 
sodden infected mass within foui to five days. 

(d) Once the tan was applied, it was nremovablc until it separated 
by the normal process of healing in second degicc burns or 
the exudate and sloughing associated with third degree 
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bum* Thu prevented early access to the bum, or demanded 
operative removal of the tan, to allow of early suitable 
treatment at the base, e.g hydrotherapy and grafting 

(#) 10/ silver nitrate tan is a caustic, and if applied to an 
advanced second degree bum, may precipitate an otherwise 
avoidable third degree bum and for the tame reason it 
demanded deep aniestbesia- 

(j - ) In cir cular lesions of the limbi, there is a da n ger of a 
tourniquet effect from the rigid tan and swelling limb 
In view of these disadvantages, the 

3 SalphaaUanude-paraffin end plaster method was adopted Thu method 
pfoved to be the one of choice for it fulfilled all our provisos particularly 
in the case of limbs 

(а) It was easy and relatively quick to apply 

(б) Protection was good against dust, dirt infection and 
particularly against trauma. 

(c) Nurs ing was reduced to a minimum for there were no d retungs 
to replace or readjust. 

(rf) The patient and hu bum got to the base in such a state that 
subsequent treatment tvas not delayed for there was no 
adherent tan to remove, the bums were easily and imme- 
diately accessible, the caustic effect of the tan was eliminated 
the joints were supple and mobile and the young epithelium 
was healthier 

(/) It was reported from the base that bums so treated were 
approximately fourteen day’s ahead of those tan-treated 
both m hea ling and function, and they were far more 
comfortable 

(/) Complete body bums still defeated us though plaster jackets 
helped As a rule we had to depend on firm bandaging and, 
despite their need of readjusting they did better than the 
tan ones 

(s) The danger of sulphonarmde poisoning was obviated by 
avoiding sulphonamides by mouth for twenty four hours and 
forcing fluids. 

Ttthnupu qf local treatment 

If water supply alkmred the bum was washed down with soap and 
water, dead epithelium removed gently by stripping with dry swabs, 
blisters were left intact, the area frosted with fulphonamide, covered 
with vaseline gauxe spreads, liberally overlaid with wool and encased 
m piaster with a hood for the digits so that free movement was secured 

Conclusions 

In the field, in the absence of anesthesia, the problem is one of local 
protection of the burnt area, general resuscitation and early evacua 
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tion In the CCS and field hospital, if they have to be held 
problem is one of continued resuscitation, cleansing, protection 
preparation for evacuation to the base where the problem is th 
restoration of tissue loss, by diet and grafting, early restoratio 
function and rehabilitation The best interests of the patient and 
hospitals are served by the use of a simple, soothing, sterile, prote 
emollient dressing as suggested above 

In conclusion I should like to say that I was but one of a sur 
team who all took part m working out the treatment of these 1 
cases Although the views expressed here may not coincide in e 
respect with those of my less fortunate colleagues, with whom I ] 
been unable to collaborate in writing this paper, I fee 1 that i 
names should be associated with it They were Lieutenant-Col 
A Simpson-Smith, Major E G Collins, Major W Hunter, M 
L Rogers, Major R Blackburn (ansesthetist), Captain Johnstone 
Captain H J McPherson They were all taken prisoner v 
Tobruk fell. 


MAY 

THE TREATMENT OF WOUNDS RECEIVE] 
IN AERIAL COMBAT 1 

COLONEL WILLIAM F MacFEE, m c , u s army 
Chef Surgeon, Second Evacuation Hospital 

Observations on the treatment of wounds published during the cun 
war have pertained chiefly to land or sea warfare The general c 
elusions reached are that such wounds should be debrided, all d 
tissue excised, the surface treated with a hght application of a sulfo 
mide, and after hght packing with vasehnized gauze the woi 
should be left open 

After some experience in treating wounded airmen in this mam 
we were impressed with the infrequency of infection and it occur 
to us that these wounds should do well with primary closure A num 
of considerations encouraged this point of view - 

1 The bomber crews whom we are treating live under m 
sanitary conditions than the ground forces They are comforta 
housed, well nourished, and able to maintain cleanliness of body £ 
clothmg 

2 The wounding missiles are not grossly contaminated by the i 
or other material from the earth’s surface Bits of clothing carried n 

Nummary of article in Annab of Surgery, 1944, 120, p 1 By permission of J 
Lippmcott Company, Philadeiphia 
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the wounds and secondary m miles derived from the plane are relatively 
clean. 

3 E fficient first-aid is available on the plane at the tune of injury 
and subsequently upon arrival at the air field 

4. Wounded airmen usually receive definitive treatment nt our 
hospital within four to six hours after the tunc of nyury 

5 A number of surgeons in the first World War practised primary 
suture under less favorable circumstances with gratifying results. 
Some obtained h ealing without infection m more than 90% of the 
cates treated in this manner 

With these frets in mind we began to do primary closures in selected 
cases. The results were good and the method has been extended to 
incl ud e nearly all cases except those m which extensive loss of tissue 
make closure impossible. Altogether 257 wounds have been closed by 
primary suture with primary healing m 244 (95%) of the total. 
Failure resulted in 9 cases due to infection in 4 additional cases the 
wounds were believed to be infected and were reopened by the surgeon. 
Cultures, however were negative. 

Durmg the same period four wounds have been closed by delayed 
suture with successful results in all three wounds have bom dated 
without debridement and all developed infection sixty-eight wounds 
have been dibnded and left open infection developed m sixteen. 

In condunon it mav be observed - 

t That primary closure of wounds has obvious advantages when 
conditions arc right for its use. 

2 The wounds of aerial combat are received under peculiarly 
favorable conditions and many of them can be dibnded and dosed 
with good prospect of primary healing 

3 Primary closure should not be attempted m wounds that are too 
large to permit doeure without tension, m wounds which for sofne 
reason cannot be dibnded satisfactorily or in wounds where adequate 
vascularity is in doubt. 


jwart 194 * 

THORACIC SURGERY IN WAR 
IN THE FIELD AND AT THE BASE 


A. TUDOR EDWARDS, > ■ r.. 1 
Htntrcn CmsMliaf Tkxmck Svpm ti CV BrithM Ar*p 


I am grateful for the opportunity to take part in this discussion 
uid I .hall cooEne my temaita largely to the lubject from the bale 
hospital point of view 
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Necessarily the whole subject of ‘Treatment of Wounds of the 
Thorax' Is affected by the earlier treatment, and it vrill be 
obvious that it is impossible to plan out the correct lines of 
treatment unless there is close co-ordination between the bases and 
the forward areas, I am personally convinced that the correct position 
for chest units should be no further forward than ad-, a need bases, as 
patients travel Jess well after operation, except such minor ones as 
aspiration than before. 

Without going into detail, there appeal to be seven conditions which 
require early treatment; (i) the ‘sucking-wound’ or open pneumo- 
thorax; (2) tension pneumothorax; (3) continuing internal haemo- 
rrhage; (4) large hemothorax causing considerable mediastinal dis- 
placement v' ith cardiac and respirator) embarrassment; ' 5) the 
severely lacerated chest wall wound with or without penetiation; 

(6) cardiac wound with tamponade, (7 J abdomino-thoracic wounds 
Some of these can lie dealt with in advance of the casualty clearing 
station, or even of the forward surgical unit; others can be dealt with 
at the casualtv clearing station, 

1 he mam definitive treatment of chest w ounds should be giv en at 
the advanced or main base hospital v here patients can lie retained 
after operation for an appreciable period On arrival at the base 
hospital, each patient should be entirely reviewed as soon as any 
necessary resuscitation is completed This will not only entail an 
examination of the chest but for other wounds which may have 
escaped notice On more than one occasion, a paraplegia has been 
discovered following injur, to the spinal cord from retained foreign 
bodv causing the chest wound 

X-ray examination is of supreme importance, exposures being made 
antero-posteriorly and iaterallv, and if possible in the erect or semi- 
erect position to show fluid levels. It is generallv essential to get over- 
exposed as well as normal!; exposed films to show foieign bodies in 
lung and pleura. 

Men generally reach base hospitals having had the wounds excised 
if large and lacerated, or mavbe on the wav to healing when small 
without other than a sterile dressing iiaving been applied In a pro- 
portion of the former, infection may be established and early break- 
down anticipated, but such are much less common since the use of 
parenteral penicillin, and especially when the skin has not been 
primarily sutured. 

Complete examination mav disclose several mtrathoracic condi- 
tions; (1) hsemothorax with or without air, according to the time 
-since wounding; (2) Jobar atelectasis of the same or opposite side; 
V3) htematoma of lung; (4J foreign body, its situation and size, 

(7) clotted hannothorax' (6) cardiac wound with retention of missile. 

Hvmotlwrar. - There can be little doubt with oui present experience 
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that all blood and effusion should be removed from the pleura It ha* 
been definitely demon* tmed that the ml of recurrent hemorrhage 
from the l ung a largely mythical a* a result of complete aspiration not 
r^r firr than twenty -four hour* after wounding HtemoTrhage cca*e* 
a* a result of hematoma formation in the majority of lung wound* 
i vi thin twenty four hour*, unless large vested* arc involved when sign* 
of contmuing mtemal haanorrhage will be evident and necessitate 
early thorncotomv When vessel* in the chat wall are involved, lung 
expansion or lung collapse are irrelevant. Therefore aspiration ihould 
be earned out carl) and repeated at twenty four to forty-eight hour 
interval* until the pleura is dry or infection evident In a paper on 
traumatic hjeroo thorax published two years ago, It was shown that 
without the aid of peni cillin or other chemotherapeutic substances the 
incidence of infection was diminished by just under 50% if aspiration 
was earned out within forty -eight hours of wounding compared with 
those not atplrated or aspirated after that penod of time. The presence 
of such an excellent pabulum for the growth of organisms is an in vita 
tion for infection Again, the incidence of dotted hsemothorax with its 
necessity for operation to remove the scmi-sohd contents, and m other 
instances to decorticate the lung ihould largely disappear if aspiration 
a earned out early and repeatedly .Lastly should infection supervene, 
the residual pocket of infection is likely to be much smaller and healing 
should be much more rapid. 

We have noticed considerable variation in the aspiration of 
hsuno thoraces, and there can be no doubt that when it has been done 
early and regularly recovery' on this side is much expedited Added 
to the aspiration, wc consider respiratory' exercise* of vital importance. 
Particular attention n concentrated on the inspiratory phase which 
u earned out against firm hand pressure of the physiotherapist, and 
diaphragmatic movement encouraged by exercises to the abdo minal 
muscle*. In crur opinion fixation of the chat in the expiratory position 
with grossly thickened pleura - the fused chat - will disappear from 
the sequel*: of chat wound* if aspiration 1* adequately earned out in 
a»ociation with early respirator, e xer c ise *. 

The adequate control of iuemothorax u extremely important in 
ratonng a large proportion of the chat wounded back to the fighting 
line completely fit, within a reasonable penod whereas its neglect can 
result in considerable morbidity and loss of man power not onlv to the 
fighting line at the moment but later to industry' 

Rmoval of foreign bodies ~ Anything smaller than 1 cm. sq (approx ) 
a left unless in a particularly dangerous site e.g lying on the aorta, 
mto winch it may eventually ulcerate, or associated with infection 
when its removal is essential for the dosing of a sinus. In these cases in 
winch it b awociatcd with a simple hamo thorax, the latter a treated 
■nd the foreign body removed after careful localization about six 
Wckl aftcr wounding When infection occurs in the icemothorax the 
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foreign body, unless easily palpated and removed when the empyema 
is drained, should be left until a sinus remains leading to its site or 
until a period of several months has passed after healing, when it is 
localized and removed if large enough tojustify operation Ineidcntally, 
fragments of bone driven into the lung are often moic damaging than 
metallic ones, and should be removed from the lung by thoracotomy 
after careful localization by X-rays, including screening 

Clotted hamo thorax - As has been suggested, this may result from 
delayed aspiration, especially in the presence of a pleural foreign 
bod), or in some cases may be evidence of a mild infection. There is 
little doubt that its incidence is diminished by early and repeated 
aspiration The diagnosis is made by the fact that the shadow of a 
haemothorax persists with inability to withdraw sufficient fluid to 
account for the shadow Jn some cases, blood-stained fluid is with- 
drawn from several pockets as a result of repeated punctuies The 
sooner the pocket is evacuated by open operation, the more rapid the 
recovery 

It is at such a point that the question of decortication oi removal 
of the fibrin deposit on the lung arises There can be no doubt that 
when decortication involves tears into the lung, it should be abandoned 
promptly, as multiple pulmonary fistula will result, with difficulty in 
getting rapid pulmonary re-expansion established In many cases 
where decortication is easily perforrm d without pulmonary laceration, 
the lung cannot be expanded by any reasonable intratracheal positive 
pressure, and this is probably due to haemorrhage into the lung or 
early fibrosis secondary to it Since the use of intrapleural penicillin it 
has been found possible to decorticate the lung successfully in many 
cases of infection with a sensitive organism Such cases should have a 
small airtight intercostal tube inserted at the end of the operation for 
subsequent aspiration and the instillation of penicillin 

Uccmaloma of lung occasionally appears as circumscribed rounded or 
oval shadows in the lung by X-ray They may include the metallic 
foreign body, and most of these absorb rapidly with little or minimal 
symptoms Occasionally infection occurs, and the patient may suddenly 
begin to expectorate blood-stained pus, and at this stage thcX-raymay 
show a shadow with a fluid level -Such absec ss< s should not be opei ated 
upon without a full and adequate trial of postural drainage, which 
clears up the majority of them, even when a small body is present 

Empyema - A striking feature of the figures is the low incidence of 
pleural infection - empyema Throughout the group the incidence 
was 87% During the last war, the incidence of infection was given 
by Brac^prd and Elliott in 170 cases as 37% Likewise, m 126 cases 
which I recorded m 194.3 35 secondary to penetrating bomb wounds 
incurred in this country, the infection rate was 21-9%, although in 
those aspirated within forty-eight hours of wounding, the infection rate 
was lowered to 12 5 % The only factor which appears to be responsible 
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jr the further lowering of the infection rate seems to be the me of 
qnrillm, which should be employed as an intrapleural installation 
n my opinion the incidence of infection can still be materially reduced 
ry more attention to the foregoing details. 

STATISTICS OF CHEST CASUALTIES 

T»Ut nWf c/ chat cajualtie* admitted into the cheat centra m thn coantrv 
ilmui I)-d«y and September 50 1944 1 6B3 


(t) The great majority w ere treated by ai ftr kemtihtrtx. 
(ft) Other treatment* were 

(«) Removal of fbreign body 146(15 ) 

(k) Turning oat dot 103 (6%) 

(f) Decnrtkattoo 9 + (3 5 / ) 

M Em p ye ma 148 (8 7 ) 

Death* numbered 9 (o 5 ) 


EmrStr Grmp - it advanced centra ax Coaham, Southampton and Mi d hu nt. 
Out of total of 25! canialtka, treatment* were 


(a) Removal of foreign body 
(*) Turning out dot 
(<) Decorticatioc 
{i) Empyema 

Death* 3 (2 


S3 («3-9*' ) 
26(10-3%! 
ai (8 4%) 
39 (*5 4%1 

) 


ANALYSIS OF DEATHS FOLLOWING CHEST CASUALTIES. 1 
TtUl aai J o - out of t 683 ca*ualt*a 9 (o 3%) 

In emrber ca*a, out of 331 5 (2%) 

In later caao, out of 1,45a 4 (o-*8 ) 

G a aar in the five earher raxr* - 

0 ) Thoraco-abdommal wound, jplenectomy ihoci and hemorrhage. 

(2) Incompatible blood tramfoilocL 

(3) Perforated coophagm. 

U) ^unchofajeuxnaiia and anerdn following rupture of empyema Into bronchia 
*hortly rfter admbocn. 

(3) Toxtmii 
In the four later caan - 

(l) Reailti of abdominal wound. 

(a! Rrtnehopoeutrwma. 

(3^4) Other wmndt 
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THORACIC SURGERY IN WAR IN THE FIELD 

LIEUTENANT-COLONEL CHARLES STUART WELCH, mc,u army 
Chtef Surgeon, gist Evacuation Hospital 

During the first six months of the campaign in Northern Europe, 
380 men with thoracic injuries involving pneumothorax and 
hemothorax were admitted to an American evacuation hospital. 
This number was 4 % of all battle casualties received during the same 
period and probably represented a cross section of patients with 
intrathoracic injuries in the combat zone The majority were American 
battle casualties but included m the group are Allied wounded 
soldiers, prisoners of war, and civilians 

Of the wounds 69 % were caused bv shell, mine, or grenade 
fragments, 26 % by bullets, and 5 % by blunt trauma Penetrating 
wounds were two and a half times more frequent than perforating 
wounds The right side of the body ivas involved m 50 %, the left m 
45 % and in 5 % Avounds Avere bilateral 

pREOPERATTVE MANAGEMENT 

The important objectrves in preoperative care are - (1) the 
treatment of shock, (2) the temporary closure of sucking Avounds, 
(3) the alleviation of pain and anoxia, (4) the care of complications 
such as tension pneumothorax and massive hemothorax by aspiration 
or intubation, (5) the recognition bv physical and roentgenological 
examination of the extent of thoracic injury and the detection of 
associated injury of the abdomen or other parts of the body Shock of 
moderate to severe degree w as present in 37% In 29% an open 
pneumothorax Avas present when the patient Avas admitted or Avas 
evident after retraction of the soft tissues of the thoracic Avail at 
operation Tavo patients had bilateral sucking wounds and four had 
two sucking wounds of the same side Additional injuries unrelated 
to the thoracic A\ound Avere present in 46% Many of these Avere 
seA ere and major surgical problems 

The time interval between Avoundmg and admission varied, 
depending upon the tactical situation, and averaged eight to twelve 
hours An almost equal length of time Was consumed m preoperative 
care for the severely wounded after admission to the hospital Most 
patients improved after rest, transfusions of blood, oxygen therapy, 
and aspiration of the pleural cavuty, and, except m those with un- 
controlled bleeding, ’time and care in supportive treatment was 
well spent 

Non-Operated Cases (Table, seep 135) 

Eightv-eight patients were not operated upon. Twentv-eight of 
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these dird without operation. These were severely injured men, 
frequently with multiple wounds who could not be brought to the 
operating table profitably and who died soon after admission. 

Sixty' patients were evacuated to the base area hospitals without 
bang operated upon. These patients, for the most part, were those 
with hemothorax from small shell fragment wounds and perforating 
bullet wounds whose condition was good Chest aspiration ivas 
performed m many and they were frequently kept seventy two hours 
before evacuation. 

Operated Cases (Table, see p 135) 

Two hundred and ninety two patients were operated upon These 
are divided into 222 with thoracic injury and seventy with combined 
injury of the thorax and abdomen (thoraco-abdominal injury) 

1 - Thoracic wjutus 

(a) In the group of 222 patients with thoracic injuries, 123 required 
only mrrt nr operative procedures such as wound d&ndement with 
aspiration of the pleural cavity or closed intercostal drainage of the 
pleural cavity for forty-eight hours 

($) Sixty -two patients required thoracotomy a term reserved far those 
operations m which the thorax was widely opened far inspection and 
jntra thoracic operative procedures The principal indication* for 
thoracotomy were (1) Large tucking wounds with rib fracture, 
(2) large hemothorax from continuing in tra thoracic bleeding (3) 
penetration of the diaphragm, (4) suspected wounds of the heart or 
mediastinal structures, and (5) huge intrapleural foreign bodies (over 
1 5 cm . in two diameters) Thoracotomy incision* were usually made 
at the wound site after it* excision and in 89 °/ of the cases a fractured 
rib was excised. Among the intrathoracic operations performed were 
suture of the lung (25 cases) removal of m tra thoracic foreign bodies 
(13 cases) and removal of shell fragments from the heart (2 cases) 
dosed catheter mtercrartai drainage of the pleural cavity for forty 
eight hours was usually employed after thoracotomy smee it more 
effectively dnes up the pleural cavity than repeated aspiration*. ' 

(c) In the case of 37 patients operations short of tho- 
racotomy were performed. Commonly exploratory’ memo ns were 
made, fractured rib segments removed, and open pleural defects 
closed. In approximately one half of this group closed, e-ath^ i^r 
intercostal dra in age of the pleural cavity was used for forty-aght hours. 

n -Ccmknd n, iWt ^ Mmn (thortco-Jibdammal 

injuries) 

There were 70 patients operated upon in whom injury of both the 
thoraoc and abdominal cavities existed. Five operative procedures 
were utilized. 
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(a) Thoracotomy and transdiaphragmatic operation was employed 
for those patients requiring thoracotomy and having involvement of 
the upper abdominal structures (diaphragm, liver, stomach, spleen) 
These organs are the most frequently injured and fortunately easily 
operated upon through the thorax 

( b ) Thoracotomy with celiotomy, or separate approach to both 
cavities, was required for the repair of intestinal perforations and 
extensive Iivci injuries, inaccessible through the diaphragm at 
thoracotomy 

(c) Celiotomy alone was used when the thoracic injury was minimal 
and the abdominal operation was indicated Small wounds of the 
diaphragm were repaired at celiotomy Aspiration of the hemothorax 
was frequently necessary in this group 

(i d ) Kidne) exploiations were performed for thoiaco-retiopentoneal 
types of injuries in which the major problem was the damage of the 
kidney 

( c ) Minor operative procedures were all that were required for 
small shell fiagment wounds of the right thorax involving the liver 
Aspiration of the hemothorax with wound debridement was all that 
was necessary in this group 


Summary 

Sulfadiazine and penicillin therapy was employed in all patients m 
■whom no contra-mdication existed Patients with major thoracic 
operations were kept in the evacuation hospital for seven days before 
being sent to base hospitals in the rear Those -with abdominal injuries 
■were hospitalized for a minimum of ten days before evacuation 
Operative procedui es required for other injuries were usually done on 
completion of the thoracic operation but were delayed twenty-four 
to forty-eight hours in severely shocked individuals 

The geneial mortality rate among the 380 patients was 16% It 
must be boine in mind that sei 1011s injuries m addition to those of the 
thorax contributed to death and m some patients were the principal 
cause of death 

The operability rate was g r % for the 320 patients (Sixty did not 
requue operation ) 

The genei al opei ati\ e mortality rate was 1 1 % The operation of 
thoracotorm foi thoiacic injuries had an 18% mortality rate 
Thoracotoim with transdiaphragmatic operation alone or m com- 
bination with celiotomy for patients with thoraco-abdominal injuries 
had a mortality rate of 24% 
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DATA IN 360 CASES WITH CHEST INJURY ASSOCIATED WITH 
HEMOTHORAX AND PNEUMOTHORAX 
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THORACIC SURGERY IN WAR AT THE BASE 

T HOLMES 8ELLORS, djc, fjlcu. 

R tfim —i Adebtr m TJmack Strjtrjt, Em ijncj Mt£c*J Sender 

The Early Aspects or Ches t Injuries 
Introductory - In warfare the most common form of thoradc injury is 
the penetrating wound caused by high explosive fragments or bullets, 
but extensive damage can be produced by crush or blast injury without 
any external wound In both ca*es the patient s condition must be 
viewed on two counts - the first bong the degree of shod haemorrhage 
and general disturbance and the second the effect on the chest itself 
and its contents A further complication that obscures accurate assess- 
ment is that Mounds are often multiple and do not allow the chest to 
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be taken as a simple unit for analysis Hov, ever, it is important to try 
to decide how much the physiology of the chest has been disturbed 
and what are the possibilities of rectifying it The clinical picture of 
shock may be exaggerated by the presence of a sucking chest mo and 
or a tension pneumo- or harm o- thorax: and the immediate restoration 
of normal chest physiology should take priority over resuscitation 
measures To wait until the effects of shock and haemorrhage hat e been 
fully countered may be to wait in vain. I recall the case of a pulseless 
soldier with an abdomin o- thoracic injury producing a wide open 
pneumothorax* he appeared practicaUv dead, but operation which 
included arrest of haemorrhage, splenectomy and much visceral repair 
was completed with the pulse rate at ioo and blood-pressure over no 

Gcnnal treatment. — Generally speaking the average chest case reaches 
medical attention in a serious, shocked and distressed condition. 
Pallor, distress and coldness (particularly this last) are well marked 
and the standard resuscitation measures should have full play. There 
are, hov, ever, several small points which require emphasis There is 
still an occasional belief that morphia should not be git en to the chest 
case lest it should depress respiration and the cough reflex. This does 
not hold, and full though not excessive, doses produce the necessary 
sedative effect -which makes for increased comfort, quieter respiration, 
and with diminution of pain allows much more effecth e cough effort 
Blood and plasma are sometimes withheld owing to fear of embarrassing 
the circulation, hut this does not seem justified so long as the normal 
indications for transfusion are not exceeded The value of high con- 
centration ox*, gen is accepted, but it has been somewhat depressing to 
see hov often it is wrongly used Too lot', a rate of flow, badly fitting 
face or nose-piece, and intermittent use all vitiate against effective 
use. Oxygen should be an asset and not an irritant to the restless 
patient- 

Iniaferen't with chest function. - The actual interferences with chest 
physiologv which may have to be considered can fall under tv o 
headings: - 

(j) The closed chest, in which a raised intrapleural tension is 
maintained by blood or air. 

( 2 } The vt>en chest, which includes many ‘sucking' wounds and in 
which the phenomena of mediastinal flutter and paradoxical lung 
movement contribute to respiratory* and circulatory* distress Tension 
pneumo- or hsmo-thorax requires special emphasis on account of the 
frequency* with which it is overlooked. A tear in lung surface with 
repeated coughing or slow steadv intrathoradc bleeding may lead to 
the pleura 1 tension developing beyond the stage of lung collapse with 
pressure on the mediastinum and opposite lung. If it is recognized or 
even suspected an aspirating needle will demonstrate whether blood 
or air is present under pressure. -Many* small sucking wounds which 
have become closed by nature or art can become dangerous if the 



137 


JtTROiaAL TREATMENT AND TECHNIQUE 
possibility of excessive air and blood accumulation is not rcalixed and 
guarded against. 

Early ntrgical treatment - The problem of the method* of handling 
meting 1 wound* 1 * a somewhat complicated one. It depend* *o much 
on what and who u available but the essential a to aim at a function 
ally closed pleura. Where there u .adequate equipment and a surgeon 
who knows hu way about the inside of the chest revision of the wound 
repair of internal damage and closure would be the ideal, but up- the 
lme condition* do not allow thu and an air tight cloture mutt be 
achieved bv g rea se drtancgi oiled *3k and strapping until more 
definitive sur gery can be obtained Between these extreme* varied 
procedures can be adopted but certain definite indication* mutt be 
observed Large lacerated wounds into the pleura require careful 
rtvmon with removal of retracted muscle and broken bone. Dirty 
in-driven rib fragments are dangerou* sources of later infection 
Further advance Into the depth* of the chest mutt be determined by 
the confidence of the surgeon 

A small intercostal extension of the original wound may allow full 
mtr* thoracic inspection and removal or a retained missile, but unless 
the surgeon is experienced m this branch of surgery, he probably 
serves the needs of the patient best by attending to the immediate 
problem and leaving deeply placed foreign bodies and other complies 
tions for later handling However, the possibility of any tram- 
diaphragmatic injury is a definite indication for making a deliberate 
mtra thoracic operation so that the diaphragm can be viewed. Any 
penetration of this vascular sheet necessitates extension of the opening 
so that the upper abdomen can be inspected 

Closure of the chest. - Completion of the operation may be complicated 
by the problem of demur of any gross deficiency in the chest wall but 
first the chest should be sucked as dry as possible Pleura cannot be 
sutured and whereas clean intercostal muscle helps it is oil superficial 
muscle that the closure of the chat depends Sli ding muscle flaps 
designed with an eye to the nerve and blood supply may have to be 
used if the muscle layers after excision c anno t be approximated without 
tension. Considerable ingenuity may have to be exercised and visual 
lxation of the U h s tim us dorsi, pectoral and serratus magnus sheets 
should be borne m mind Final ikm closure should not be too tight, 
particfilarly if there is any doubt about the efficiency of excision of 
dirty musde edges it is safer for any infection to discharge externally 
*nd not to bunt into the pleura where the consequences might be 
disastrous At the end of the operation as much air as possible should 
be sucked out Penicillin in powder form to the raw edge and some 
Equal penicillin into the pleura is a useful prophylactic 

The final question to be round ered n that of pleural drainage. 
Some reactionary exudate is inevitable and the chances of infection 
will exist until the long has fully expanded and obliterated the pleural 
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dead-space Repeated aspiration for removal of fluid and its bacterio- 
logical examination is the most satisfactory form of after-treatment, 
but it needs most careful control and observation - factors that may 
not obtain during transit from one place to another A closed water- 
seal drain makes the pleural position safe and avoids the risk of tension 
developing, but even this provision has disadvantages Leakage or 
incorrect handling of the apparatus has its own dangers The long and 
the short of it is to ensure that correct after-treatment is carried out 
and provided for even when the patient passes out of the hands of 
the original surgeon 

Hcemolhorax - Bleeding into the pleural cavity is the principal 
complication of all chest wounds Sometimes the seventy of the 
original haemorrhage constitutes an urgent indication for surgery, 
intei costal arteries and the internal mammary artery arc frequent 
sources of free bleeding More massive loss of blood from great vessels 
docs not allow many survivors. It is, however, remarkable how often 
bleeding from even three or four torn intcrcostals becomes arrested 
Bleeding from liver substance may be very persistent but bleeding 
from peripheral lung tissue is rarely significant since the tense inter- 
stitial hxmatoma that forms helps to control the oozing The size of 
a haimothorax is often surprising, and 3, 4 and even 5 pints is not 
uncommon 

The treatment of all heemothoraecs depends on certain simple 
punciples, which however arc rarely adhered to noth any accuracy 
Briefly put, the aim is to remove the fluid blood as early and completely 
as possible The initial aspirations should be started within forty-eight 
hours of injury and continued daily or on every other day until the 
chest is completely dry and the lung fully expanded Failure to con- 
tinue with aspirations or their erratic performance owing to rush of 
work or transport problems has resulted m most hamothoraces per- 
sisting long after the fourteen days that should be enough for their 
adequate control Deliberate air replacement cannot be countenanced 
as an aid to aspiration since it allows the apex of the lung to fall 
downwards and leaves a potential total empyema should infection 
supervene Another frequent deterrent to complete and cai ly aspiration 
is the fear that bleeding may be started again - a fear that has been 
proved groundless Clot formation and fibio-thorax arc with infection 
a later complication which in a proportion of cases could have been 
avoided by following strictly the main principles 

Chest exercises - Finally a word to be said in support of the valuable 
inspiratory chest exercises which have had their origin m this country 
Their role in restoration of chest function is incalculable and they can 
be inaugurated within a day or two of injury Their continuance 
during all phases of recovery helps to gain the excellent functional 
results that have followed m the great proportion of chest injuries 
during this war 
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TRENCH FOOT 1 

MAJOR LEIV KREYBERO t»o*wxoiax army 

In the description of trench foot and similar conditions, terms and 
designations are used which are not sufficiently well defined to form 
1 solid base for discussion and conclusions My first point is a plea for 
definitions and standardization of terms of description 

Take for instance the term kyptrenma A distinguished writer on 
the present subject writes ‘The hypcnemic stage, which followi the 
initial cold stage begins abruptly Hypencmia and cold arc not good 
contrasts, as the cold stage may be hypenrmic. 

I think it would be a great advantage if the condition of the skin 
was described by colour and by' temperature the two characters 
which give a rather complete picture of the circulatory state of the 

ikin. 

The depth of the colour usually gauges the size of the minute 
vessels The tint of colour is more complex, partly being an indicator 
of the rate of the blood flow but a also related to the consumption 
of oxygen in the tissue locally Temperature within certain limitations 
expresses relative rate of blood flow (Lewis) 

The colour may range from leaden blue, through deep blue to 
plum colour purple, deep red bright red to pink, with grades of 
depth of colour 

Venous congestion of the skin is one of the types of hypencmia, 
and aho reactive, inflammatory and others. 

The other term I should like to mention is stasis In medical 
literature to-day the word Stans’ has lcveral widely different meanings. 
In dim cal literature, and even m most textbooks of pathology » loses 
means venous congestion Sometimes the word » used in its literal 
sense as meaning arrest of the blood flow Finally It is used in its 
specific meaning which was defined in the middle of the last centurs 

The specific meaning of stasis is as followi Under a senes of different 
influences the permeability of the blood vessels may be greatly in 
excised If the permeability reaches a very high degree a complete 
escape of the blood plasma into the surrounding tissue taka place, 
leaving the blood cells packed and dry in the lumen of the vessel, 
forming a transparent column to the ui pot inspection The 
proceai may take place in a couple of seconds, in the course of min ing 
hours or days, according to circumstances. A fully -developed Stans is 
usually an irreversible procesa, leading to the ischemic death of the 
tissue served by the vessel as well as the vessel and its content itself 

A mere cucoprebenrfre daorocn of the problem a undertaken fa a paper fa the 
/****(i<H6 (fi 338! 1 
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The development of stasis is often accompanied by diapedesis 
A survey of the external and individual conditions favouring the 
development of trench-foot shows that the injur) to the tissues is 
twofold - a disturbed metabolism, caused by the cold itself and a 
reduced blood flow (and probably also a reduced dissociation of 
luemoglobm) One of die first elements to suffer from the local tissue 
damage is the endodiehum of the minute \ essels Accordinglv one of 
die first symptoms to be observ ed is cedema. an expression of 1 nnrcasci 
permeability 

During die cold stage (annermc or hyperamic) die tissue metabolism 
is greati) reduced also die processes leading to degeneration and 
necrosis 

'When the victim is bi ought under treatment in a room with a 
higher Temperature, die first clinical reaction from the foot is a re- 
establishment of the arterial blood flow, even if this reaction may be 
delaved The skm turns brilliant red or deep red, and the temperature 
is raised The reaction is probably twofold A reactive hyperermia in its 
specific sense, and an inflammatory' hyperermia , caused by the tissue damage 
It is a fulminant vascular reaction winch precedes the tissue necrosis, 
and the deadi of the tissue is probably not caused bv an impaired 
circulation due to pressure of cedema or thrombosis, but rather 
dirough the development of tme stasis 

Stasis as came of necrosis has been well known for nearly a hundred 
rears, but die frequenev of this mechanism has not been generdh 
realized because of die diagnostic difficulties 
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TRENCH - FOOT 

Raymond greene. aw , Ms.ap 

Pfn fine." Emrrgmrr Medical Smrr 

In ever)’ war trench-loot has been a serious cause of casualties In the 
last great war there w ere 84,670 such casualties in the British Armv. In 
the week ending December 16. 1916. there were 3.104 cases in France 
and Flanders alone One blizzard m November 1915 caused 15,900 
cases in Gallipoli and 9SS in Serbia .After 1916 the incidence fell 
rapidly. It was realized that trench-foot is almost completeh preventable 
Given proper training and equipment, the incidence of trench-foot 
is an index of discipline. It is the Armv in retreat, low in morale and 
-with communications in disorder, that suffers most severely. In other 
circumstances, it is almost as foolish to get trench-foot as to blow’ off 
one's big toe with a rifle. There are bound to be unexpected circum- 
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juncci in war to make the occasional ease unavoidable, but once an 
epidemic ha* been controlled ever) ease should be the subject of 
inqmr) Almost ever) such inquir) will l >nng to light an error in 
training equipment, or discipline which, checked in time wall save 
not merely section* or platoon* but e\ cn brigades and division*. 

A way oflife m cold damp weather roust be learned b) medical 
officer*, combatant officers and every individual man The maintenance 
of cold weather discipline must be the responsibility of combatant 
officer*, but it a the dut> of the medical officer to see that hts brother 
officer* understand the reasons for the rule*, and are continuousl) 
alar for breaches of them In the battle against cold there Is no place 
for toughness- The jnan who breaks the rules and gets awn) with it 
a not a hero but a luck) fool Moreover he ts a stumbling-block to 
those less well adapted and he should be treated as a criminal 

Preltmrfuxry training - In the training of troops it ihould be remem- 
bered that the physiological reactions to cold which arc the concern 
of the adrenal mcdulbc, the thyroid and the autonomic nervous 
system, are themselves capable of bang trained In those habitually 
overcUd the) become dulled Troops ihould accustom themselves to 
exrrcise for ihort periods in minimal clothing in the coldest weather 
In safe surroundings no more should ever be worn than is necessary to 
prevent shivering 

Clothing - Clothing must be a* nearly as possible waterproof, for 
the great thermal conductivity of water is to blame for trench foot. 
It should also be wind proof so that the protective warm layer of air 
about the body is not too often blown away Clothing should be in 
many light layers rather than a few heavy ones for the air caught in 
the interstices is of more value than much wool 

All dothing must be loose for the essential cause of tissue damage in 
trench foot is exudation from damaged capillaries and the slightest 
venous constriction nuses the in tra -capillary pressure to a senous 
degree. For this reason puttees were discarded Boots must be loose, 
supple, well oiled, and preferably without toecaps. Socks ihould be 
unclaimed and loose Most men can realize that tight boots are 
dangerous they forget that tight socks are equal! v so They forget 
too that though it u good to wear two pairs of socle* if the boot* are 
large enough, it a dangerous if they are not. Ideally the outer socks 
should be a uxe larger than the inner but tbn a usually impracticable. 
Garters and sock suspenders should be forbidden the socks bang 
kept up by pinning to the pants. Gloves also burst be loose Some people 
favour an inner glove of thin idk covered by a woollen one with a big 
outer waterproof glove I have always found an ordinary woollen 
glove perfectly satisfactory and the ulh one unnecessary The outer 
waterproof glove u important. It should be without separate finger* 
»nd loose enough to slip off easily when fine finger movements arc 
needed 
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• Damp - Dry extreme cold is far less to be feared than damp slight 
cold Trench-foot has occurred m temperate climates even in spring 
For this reason it is absolutely necessary that wet clothes, especially 
boots, socks, and gloves, should be changed at every opportunity 
Combatant officers sometimes regard such an instruction as ‘soft’, 
they must be overruled A general routine order to British Armies in 
France m November 1915 laid down that every n fan should carry a 
second pair of socks, and that where possible battalion arrangement s 
should be made for socks to be dried and reissued during each tour of 
duty in the trenches, and that while m the trenches boots and socks 
should be taken off from time to time if circumstances permitted, the 
f< ct dried, well rubbed, and covered with dry socks Although much 
more is now known of the pathology of trench-fool, it is almost im- 
possible to improve on this order and the later Fourth Army standing 
order of June 1917 Obviously the one extra pair should be increased 
to several whenever possible Even if the boots cannot be dned, dry 
ocks are a considerable protection 

The provision of gum-boots for use in waterlogged trenches is 
important, but sweat is dangerous, and gum-boots are sweaty things 
Men must not march far in them In the last war it was usually possible 
to arrange for men going forward for a tour of duty in water-logged 
trenches to call at a post where they removed their boots, performed 
foot drill, and put on dry socks and gum-boots On their return they 
left their wet socks and gum-boots, again performed foot drill, and 
donned dry socks and boots before going down the line 

Foot drill was performed in pairs Each man washed the feet of his 
opposite number in warm water and carefully dried them He then, 
m the early part of the war, rubbed in whale oil, but it was later 
found that oil was unnecessary and a powder of talc and camphor was 
substituted The benefit of the whale-oil treatment probably rested m 
the rubbing All abrasions were reported to the medical officer A 
double washing with ordinary and special soap was ordered, but this 
is probably unnecessary A single wash with ordinary soap is probably 
as good Foot drill should be performed in cold weather, both in and 
out of the trenches A good method of drying boots is to lay 6 feet of 
gas-pipe across a bra7ier, push one end into the toe of a boot, and bio a 
air from the other end with a bellows If the business end of the pipe 
is made like a toasting-fork many pairs can be dried at once These 
measures were often regarded as fussy, but the proof of the pudding 
was m the eating The incidence of trench-foot fell dramatically after 
the winter of 1915-16 

Stagnation ~ After constriction the most important cause of increased 
intracapillary pressure and consequent oedema and tissue damage is 
venous stagnation Men must be taught not to stand still, slumped 
into their boots, but to keep the muscles of their calves continuously 
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in motion- They must lie whenever possible, with their fixt higher 
thin their heeds - a manoeuvre which lowers venous pressure. The} 
must not nt on scats, boxes or firesteps m such a way that the popliteal 
space u constricted They must on no account bring their feet near a 
fire if they are cold or numb but warm them between a companion t 
hands or umde hti clothes Boots must be unlaced or better, removed 
at every opportunity and at least twice a day 

Food - The warming power even of cold food is considerable, and 
men in danger of trench-foot must be kept wcH supplied. Hot food u 
of course, fir better Arrangements must be made by means of heat 
insulated containers, self heating tins, or such devices as Tommy’s 
cookers for a regular supply of hot food and drrnk to men m exposed 
situations. 

Trtmka - The design of trenches in mobile warfare u easy to 
neglect, but is neglected at pcnl m a thaw Whenever poanble the} 
must be property drained or as a aecond best, provided with duck 
boards. Men cannot stand long periods in damp trenches Command 
ing officers may be aware of this in theory but they may suffer from 
a wishful faith m the capacity of their own men to rough it out 
Such fiuth is always misplaced Human physiology is remarkably 
but not infinitely adaptable No equipment, however good no pre 
cautions, however studious, and no watchfulness, however devoted 
will avail if men have to spend more than t wen tv four or at the most 
thirty-ex hours in a waterlogged trench or fox hole. If the prosecution 
of the ivar demands that men should fight in such conditions, the 
High Command must allow for high casual ties It a unreasonable 
that allowance should be made for casualties from firearms and not 
from the equally predictable haxard of cold. 

With acknowledgments to Bnl mtd J 1945 (1) 270 
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TRENCH FOOT 

COLONEL a S. RYLES, ojj. 
pTifamr qf ffrgtote, Rryml Anp Xltficri CMUfq 

In the Medical History of the War 1914 18 Vol II page 200 it u 
itated *It has been established beyond dispute that trench-foot can be 
prevented. This u borne out by the fall in the incidence rate, among 
British and Dominion troops m France and Flanders, from 38 45 per 
IOOQ per annum m 1915 to 11-54 m 1917 and finally to 3 82 in 1918 
The incidence rate among men of the 2 lit Army Group during the 
winter months of 1944 45 was very low 
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The Regulations which produced this striking fall are contained m 

(a) General Routine Orders issued to British Armies in 
France, Part I, Adjutant-General’s Branch GRO 1275, 
dated November 28, 1915 

(b) Fourth Army Standing Orders, Part I, Adjutant-General 
and Quartermaster-General’s Branch, dated June 20, 1917 

These contain the ‘magic’ that practically eliminated trench-foot 
from the British Armies Mineral jelly, anti-frostbite grease (whale 
oil, tallow, and bone acid) and whale oil alone were given up in favour 
of foot powder The measures advocated m 1917 are substantially 
the same as those contained inGRO 729 (21st Army Group) dated 
December 20, 1944, upon which are based my further remarks 

Trench-foot is caused by prolonged standing m cold water or wet 
mud (especiallv after a long, rapid march when the feet have become 
hot and swollen;, or bv the continued weanng of wet socks and boots 
The temperature need not be beloiv freezing point, indeed the con- 
dition occurs more frequently when frost alternates with thaw and 
rain 

Unclean feet, fatigue, want of exercise, and constriction at any point 
of the leg add to the risk 

The symptoms are pain, the foot is cold, numb, swollen and red, 
there mav be blisters 

Prevention of Trench-Foot 

First essential is provision of the necessary material, secondly, 
instruction in its use before the need arises, thirdly, discipline, to ensure 
its use Discipline is the regimental officer’s responsibility, not the 
medical 

Material - Two pairs of good stout boots, large enough to allow for 
shrinkage and to take two pairs of socks Boots must be well dubbined 

Means must be provided for drying boots Boots, rubber, thigh, 
supplied for 5 % of troops entering a waterlogged area, boots, rubber, 
knee, for 30% Beware of constriction due to socks slipping or from 
any other cause Men must not march long distances m gum-boots nor 
wear them for longer than thirty-six hours as a maximum, as the feet 
become wet from perspiration 

Socks must he woollen and thick Present scale of issue, three pairs 
per man, with a fourth pair available on certificate of A D M S The 
importance of dry' socks stands very high, eight pairs per man would 
not be too many 


Instruction and Discipline 

Action before entering a waterlogged area 

(a) Wash the feet, first with ordinary soap and hot water, then with special 
foot soap 
(£) Dry carefully 
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(t) Powder the feet and rob well in, also between the toe*. 

(/) powder a dean pair of dry *ocfa and part than on at once. 

M Men will carry two extra pain of *odn. 

(f) Do not lace boot* t%fatly 
(j) ChiropoduL 

Jttim « trwJwi-YT'*' «■*. . , , 

(a) Drill, a* abom, twice daily If do hot water fa available for washing dry 
the feet and then povider 
(i) Gum-booa to be warn a* directed. 

(c) \S r ben feet are numb, they are not to be placed in hot water or near a fire, 
(rf) Drying fkeflitfcs mu*t be prcrridcd for boot* and locks. 

(<) Men most be rebered freqoently if powible. 

(J) Men ihoold move about when not itandm^to. 

The darker d tetarxu* developing with trench-foot ibould be borne in mind. 
ilaaiwW firmds 

(i) Foot fxxrdtr - Part* by weight 

Talc powder too 

Camphor (or technical camphor) to 

Bone acid 15 

Scale of fame— 1 ox. pa man pa week, 

(a) FeetS**p- 

Soft potaai. map 1.000 

Powdered camphor 23 

p codium borate (whai 

available) loo 

Scale of fame— 2 ox. pa man pa week. 
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ORGANIZATION FOR TREATMENT OF HEAD 
WOUNDS IN THE BRITISH ARMY 

BRIOADIER SIR HUGH CAIRNS 
Cmadtnj Aat na er f tm to Urn British Army 

Between 3 / and 10% of our battle casualties evacuated fr om the 
front line are bead wounds. Any discussion on organization for their 
treatment must be preceded by consideration of current methods of 
treatment, for this is the root of the business - governing arrangements 
far personnel, their tnunmg and the supply, establishment and siting 
of units etc. 

Methods or Treatment 

Whether working m the forward area or at the base our neuro- 
mrgeons are no longer satisfied with lets than thorough excision of 
the wound and primary suture of the scalp In some brain wounds this 
cannot be done, but the proportion of unclosable wounds has 
dnmnhhed with modern (fig 1) methods and the use of penicillin. 

Prtparatwns - A rapid neurological examination 11 done at ull 
Paging posts from the front to the neurological uni t, and a repeated 
before operation. A special head injury' card (fig a) is used for each sep- 
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aratc examination, J bis is of considerable value in assessing operative 
priority Preliminary X-ray examination in two planes is essential, 
not only to indicate the disposition of metal and bone chips m the 
brain liaek but also to unmask the biain wound with in-duven bone 
fragments and metal beneath a haimless-looking scalp wound 

J he whole head must be shaved oi inconspicuous wounds may he 
missed All operating-room assistants must be taught to shave heads 
and to keep their razors sbaip. 

Operation i > performed under local or general anaesthetic according 
to the condition ol the patient and the preference of the surgeon Jn 
comatose and semi-r omalose cases the upper an passages often contain 
much mucu>, sometimes mixed with blood, in these it is advisable to 
suck out the nasopharynx and the trachea bcfoie operation in order to 
avoid chest complications later. This is done by the anaesthetist who 
is also icsponsible for giving blood and othei fluids intravenously if 
required One anaesthetist can look after two tables with the help of 
a trained as aslant, 

Rosl-of/naltve nursing. - Once a patient has recovered consciousness 
he rarely gives trouble, but m head-wound wards there are always 
many unconscious, restless and incontinent patients, and their nursing 
requires more personnel than in most othei wards For a twenty-four 
hour service for 40 patients the minimum is 4 specially-trained nursing 
snlers, 4 V,A D.s, and 4 nursing oidei/ies, In approximately one- 
third of the patients with head wounds theie aic wounds elsewhere - 
most frequently in the face and eyes, often by the same missile Many 
wounds apparently limited to the eye aie penetrating wounds of the 
brain by way of the accessory nasal sinuses Hence the neurosurgeon 
should work m dose collaboration with the maxiJlo-facial, oto- 
rbinoJogical and ophthalmic surgeons Our neurosurgeons are expected 
to deal with the soft-tissue limb wounds of iheii own cases, but when 
many bead cases require operation it is advisable to have a general 
surgeon attached to the head centre to deal with Jimb wounds 

Cases where a head wound is associated with a penetrating abdominal 
wound or severe fractuie of a limb which cannot be moved for some 
days, they must he treated at C C S level 

operative treatment of head wounds - When the immediate danger 
to life is past reparative surgeiy is required m some cases 

Results. - In 330 penetrating biam injuries admitted in the acute 
stage from France and Belgium to the Military Hospital for Head 
Injuries in the second part of 1^44, and subsequently observed from 
two to six months, brain abscess occuircd in 17 cases and meningitis 
m gq - a total incidence of serious infection of 15% These cases were 
primarily operated on, either in Normandy 01 in Bntain, usually 
within seventy-two hours of wounding, and the scalp was primarily 
closed in all hut Ji eases Of the 24 deaths in the senes, m 22 infection 
was the sole or predominant cause ol death, 1 e, a deatb-zate from 
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infection of 6 6% or slightly lower if we exclude the patients who died 
from their injun a before infection developed OF tlie 330 cates satis- 
factory healing (primary or near primary healing) followed in 87%, 
and brain fungus occurred in on!) 14 cases These figure* may be 
contrasted with those of earlier tend. Thus m the last war Cushing 
(1918) operated on 133 brain wounds and 43 of these patients (31 %) 
subsequently died of infection. 

In the non penetrating wounds (1 e. with the dura intact) the 
mortality is less than 1 °/„ and the rate of return to duty is high. In 
penetrating wounds of the brain the rate of return to duty is naturally 
lower* here figures are of hide \*alue for they vary with the needs of 
the Army for men for duty at the base. It is the exception that a man 
with a brain wound will subsequently fight well as a front line soldier 
though he may do well In steadier work involving lets strain 
To what can the unproved results be ascribed? There a no doubt 
that advances of neurosurgery between the wan have contributed 
much - such technical improvements as continuous suction, diathermy 
and fibrin foam for hxmoitasu, a better knowledge of the means of 
controlling intracranial pressure and of nuning the unconscious 
patient. Much has also been learnt from the plastic surgeons concerning 
closing the scalp where scalp tissue has been destroyed An important 
contribution has been made by chemotherapy , In particular penicillin. 
Lastly there is the contribution of the neurological units in the field 

In the early stages of thn war neurosurgeons appear to have been 
uncertain how far they could go with primary closure the majority 
considered that wounds could be primarily closed up to twenty four 
hours and after that should be left open There was incomplete under 
standing of the overriding importance of debridement, as is shown by 
the various recommendations for local antiseptics to the und£brided 
wound. With thorough debridement and chemotherapy we have 
shown that the scalp can be primarily closed in the vast majority of 
case* up to seventy two hours, and often longer 

Organization 

At homt — On matters relating to head injuries of all types the 
Director-General is advised by a consultant neurosurgeon nod a 
consultant neurologist. Each looks alter his own specialist personnel, 
m matters of common interest there is the closest collaboration, and 
there has never been need to define their separate functions 

At the outbreak of war there was set up in Oxford a military hospital 
of 300 beds for head injuries and other lesions of the nervous system. In 
the pre-war planning It was assumed that in a modem mechanized 
•nay there would be many bead injuries from road accidents etc., as 
well as from battle wounds in the event the hospital has been continu 
ously and fully employed in qmet tunes with closed head injuries and 
*t othej- times with gunshot wounds It has returned large numbers of 




Fro. 5. - Truck for mobile neuimurgical uniL The body n divided Into 
two compart menu the front ooe rontiim jl petrol engine and 
dynamo, and the back one mmt of the operating equipment- Beneath the 
back comp a rtm e n t are »een mall baza into winch am loaded the operating 
tabic and bead rear 
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charge of some 800 wounded Subsequently in German) the nruro- 
lurgeon of the unit ha» done work of outstanding roenh Some eighteen 
month* later at Benghazi another neurosurgical unitwn* confronted with 
rak of capture, but by then mobility wai thorough!) undentood the 
commanding officer continued operating until the unit withdrew intact 
within a few hour* of the Germans re-entenng Benghazi (Jf R Arm/ 
rrtd. Cps , 194a, 78 145) 

In this tour of duty m the Western Desert (November 18 1941 to 
Febr uar y 1 194a) the unit learned much about mobile surgery m the 
desert. In ten weeks it worked with C.dSj m some eight locations from 
the Libyan border to Benghazi. The operating theatre was a penthouse 
38 feet by 30 feet around a 3 ton lorry (fig 4) The unit treated over 
300 recently wounded men of whom, however, less than 10% had 
head wounds As a result the unit was subsequent!) moved to Cairo 
where head case* could be segregated but this tour of duty though not 
neurosurgical, tested equipment and developed desert sur ger y technique 
In this period of experimentation modem mobile forward su rge ry of 
the Eighth Army and for that matter of the British Army was put on a 
firm foundation. 

Patients from the battle of Alaman were flown to Cairo where 850 
cases were admitted within fourteen da)* Some had been operated on 
in the forward area others arrived untouched. Comparison of the two 
groups established that it waj better to delay prrmar> operative treat 
ment for two to three days m order to get the case to the neurosurgical 
centre than for a surgeon unused to brain wounds to do a partial 
debridement within a few hours of wounding (Ascroft, 1943) 

After Alaman hues of communication became favourable for early 
segregation, and another mobile neurosurgical unit was sited with a 
forward C.C.S From Alamein to Tunis this unit dealt with over 300 
head wounds mostly within twenty four hours of wounding (Eden 
1943) When a forward base was established at Tripoli the nmt was 
split into advance and rear sections. Thus practically all head wounds 
were treated by the neurosurgeons. The work of the forward tmm was 
lightened, as they could transfer cases to the rear section by air the 
milder without, and the severe soon after, operation. These patients 
were found to travel well by air 

It has now become common practice to split mobile neurosurgical 
umts into forward and rear sections The original basic equipment 
suffices, with additions such as extra diathermy and suction, but 
personnel are rather thmly spread, for this reason the establishment of 
the unit* has been recently reconsidered. 

This pioneer work in North Africa established the position and 
function* of mobile neurosurgical units and assured thar place in the 
order of battle. 

The Italian campaign brought a new development - the methodical 
wsooation of the neurosurgical units with the more recently formed 
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maxillofacial and ophthalmological units This was a great advantage 
m treatment of the many head wounds involving the face and eyes, and 
it 'was a great convenience to forward units responsible for sorting and 
evacuation This trinity is now firmly established m most of our Armies 

In the Normandy campaign, a British umt ,and a Canadian unit 
dealt with large numbers of cases My remarks are limited to the work 
of the British unit In Normandy the volume of work exceeded any- 
thing we had befoie encounteied, as many as 50 patients might be 
awaiting treatment at any one time An transport became available 
soon after the beginning of the campaign, and about half the cases 
wei e evacuated without operation to neurosurgical centres mUK, 
the gieat majority arrived within forty-eight hours, some on the day of 
being wounded, the remainder were operated on by the neurosurgical 
umt m Normandy 

Early evacuation of unoperated head cases requnes the most careful 
sorting, and this is usually the function of the medical neurologists 
attached to the neurosurgical units It may have to be done -without 
X-iay studies, and it calls for a special clinical skill, most easily acquired 
by neurologists who have had some training m neurosurgery Of over 
2,000 head cases evacuated from Normandv only 3 died m transit 

Of 1,000 head cases evacuated from Normandy to U K bv air before 
or one to three daj's after operation, 16 developed collapse of the lung, 
and of these, 7 had had no operation All were inert, no restless patient 
developed dns sequel It was concluded that this complication -was due 
not to a recent operation, but to the fact that inert patients lie too long 
in one position on the stretcher Clearly all inert types require frequent 
shght alterations of position during transit, and instructions have been 
issued accordingly 

Duung August 1944, in Normandv, an advance section of the neuro- 
surgical umt worked at C C S level, one-third of its patients had head 
injuries combined with severe injury elsewhere Such patients could 
not be moved and their segregation, even m the forward area, is 
usually impossible The peculiarly favourable conditions of wound 
cleaiance in Normandy revealed the importance of this problem, and 
gave further support for the view - held foi some time by our neuro- 
surgical units - that a high mortality rate, if it means anything, 
indicates good clearance of wounded from the forward area, whereas a 
low mortality rate after early operation for brain wounds certainly 
means that evacuation and subsequent segregation of wounded have 


not attained the highest standards 

In the Burma-Assam campaign of 1944 one of our neurosurgical 
units treated some 350 gunshot w'ounds of the head In the mountainous 
jungle, lines of communication were difficult -wounded had to be 
brought along shallow rivers m native boats or outboard motor-boats, 
over hill-tracks by mule, and along tortuous single-track roads The 
majority did not reach the head centre until the fourth day or later 
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after wounding Though operating wa s done at night, few patients 
could tolerate operations under local anMthesia in «uch heat and 
humidity for it was more than they could bear to lie under operating 
towels for an hour When the rfionsoon broke it became more possible 
to use local anesthetics Dust and flies abounded- Of 167 penetrating 
wounds 30 / shelved frank pus on admission, and a further 10% showed 
it later In the climate of ComiUa it was impossible to dose wounds 
more than four to five days old though it could be done at Imphal 
There were many special problems e.g whether a Sikh would be 
allowed to return to ha regiment without disgrace and degradation if 
hb scalp had been shaved how to restrain the African native from re- 
moving his head bandage and the tube m his brain abscess for a morning 
dip m the water t"nV how to prevent the Indian from wriggling out of 
his plaster bandage how to adminis ter sulphonamides where there is 
to much sweating that a large proportion of patients on full doses of 
sulpha dmzine wall rapidly develop dysuna, and if they are Gurkhas or 
Africans will not complain All questions of supply were especially 
difficult. 

The hman factor — There are undoubted advantages m a small unit 
it is flexible and can be quickly adapted to exigencies all ranks become 
competent m technical matters, e.g handling surgical equipment, 
generators, vehicles, etc. However the small specialized unit, from the 
point of view of central organization must be something of a nuisance, 
though no hint of tha has ever been displayed at the War Office. In 
the field the neurosurgical units move from one parent unit to another 
whether a C.C.S or general hospital of 200 beds or larger Each of 
these is expected to supply operating theatres, ward space and general 
help which may eometimei put strain on the parent unit. There arc 
many small units to be looked after in the same way as neurosurgical 
units and parent units recognize their responsibilities. 

NtxmsuTgical training for general surgeons — In most campaigns the 
mobile neurosurgical units have dealt with a high proportion of the head 
wounds (Normandy over 90 /Q However it is not always possible to 
get head cases to them in tune for primary surgical treatment. There 
are not, and never could be, enough neurosurgical units to staff the 
whole forward area and there are patients with multiple wounds who 
cannot be moved for some days In addition, it has not always been 
possible to segregate even uncomplicated cases e.g m 1940 in France, 
and the battles before Alaman Recognizing that, particularly in the 
early phase of an operation, this state of affhin may be inevitable, the 
War Office and the civilian neurosurgeons have attempted to develop 
training schemes m UJC. in head injury work. Fora variety of reasons 
these attemtps at training m U K. have never been a success Meanwhile, 
however m the commands overseas more effective training bn» been 
developed durmg a rest period out of the lme the F 5 U surgeon 13 
attached with ku team to a near by neurosurgical unit for three weeks or 
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so; they take part in primary operations on head wounds and quickly 
learn to handle neurosurgical tools and to do a workmanlike excision 
and primary suture of the average brain wound So far this scheme has 
functioned in a small way, but has proved so satisfactory that the War 
Office has arranged for its more systematic application in distant 
theatres of war, and hopes eventually to have neurosurgically-tramcd 
and equipped F S U s with every Army Corps These units will con- 
tinue to do general surgery but will operate on such patients with head 
, wounds as cannot be evacuated promptly to the neurosurgical units 
The majority of the head wounds will continue to be dealt with, when- 
ever possible, by the mobile neurosurgical units 

Thanks mainly to air evacuation and chemotherapy, it has been 
established beyond question that it is feasible in most battles to act on 
the rule that the primary brain operation should be definitive and 
final - a thorough excision of the wound and primary two-layer 
closure of the scalp, with or without the closure of the dura This 
operation is worth waiting for, and in most brain wounds can be de- 
layed for up to seventy- two hours Speaking generally, the greater the 
distance behind the lines the greater the facilities for this operation, and 
the more time at the disposal of the surgeon But we must still prepare 
for the same type of operative treatment at three levels 

(a) At the most advanced surgical centres operations must be done 
on cases which cannot be moved , the operation may be undertaken, 
according to circumstances, by a neurosurgically trained F S U surgeon 
or by the advance section of a mobile neurosurgical unit 

(b) At the overseas base ( forward or rear) — Here the head cases should 
be segregated The policy here vanes considerably according to cir- 
cumstances sometimes the most severe cases arc operated on and the 
lest evacuated, at other times all cases are operated on and all but the 
most severe are subsequently held and arc returned quickly to duty 
without going down the line 

( c ) In U K — Always the guiding policy should be to send the 
severely wounded as far back as possible for operation - it is perhaps 
not yet sufficiently realized what air transport can do In 1943 head 
cases were flown to Tnpoh from Salerno for pnmary operation The 
unit m Tnpoh was in process of moving to Sicily, and a day or so after 
this move some 12 head cases arrived m Tnpoli by air, they were then 
flown 1,000 miles to Cairo where they received expert neurosurgical 
treatment only twelve hours later 

There is little doubt that the most urgent contnbution to present 
medical organization for treatment of head wounds would be im- 
provement in the facilities for air evacuation 
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TREATMENT OF NEUROSURGICAL 
CASUALTIES IN THE FIELD 

MAJOR C. C- GRAY H-c-A-R-a 

A neurosurgical team, the fint of its kind in the Canadian Army, vrai 
formed in April 1944 on the pattern of the British neurosurgical team*. 

The unit arrived in Normandy during the third week in July and 
were functioning at the time of the Caen and Falaue battle*. Subsequent 
move*, nx to date have taken in through France and Belgium into 
Holland. 

It ha* been impossible to formulate any fixed plan of woriong became 
condition* have varied to much. The unit hai functioned a* close a* 6 
miles behind the front line and a* far back a* 150 mile*. It was soon 
realized that the best position for the smooth functioning of the unit 
wai m the forward Goo bed hospital, with it* adequate facilities. At 
tuna we found ounelve* completely out of the picture and on more 
than one ocean on we were primarily responsible for initiating a move 
to a more suitable location. 

Reception of casualties — Before reaching the neurosurgical centre, the 
casualty usually passed through the RAP CCP ADS or FDS and a 
CCS or 200 bed hospital, travelling in itaga by motor ambulance. 
When located close to the front line, the wounded were admitted 
directly from the RAP When far behind the fighting zone the head or 
ipme casualty frequently was. evacuated to the neurosurgical centre by 
meanj of the Shuttle Air Evacuation Service. The majority of allied 
casual ties reached the special centre within twenty four hour* and only 
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imcly moie than foity-eight hours fiom time of wounding. Pnsoners of 
wai anived at any time up to eight days aftei being wounded. 

Despite the mcmoi anda and cn culais pointing out the proper method 
of tianspoi ting the unconscious patient in the senn-pionc position, 
ncuiostugical casualties have ai lived tied down to the strctchci, lying 
flat on then backs, an ways blocked by icti acted tongues 01 by accumu- 
lated mucus and vomitns, oi they would be admitted face down with 
mouth and nose being btuied in mucus, blood 01 even soft pillows. 
Howevci , this was uncommon considei ing ( he numbers being evacuated. 
It has long been pointed out that the head casualty tiavels well and in 
gencial this was found to be tine 

Rcuisntniwn. — It is usually stated that patients with head injuries are 
not shocked unless suffciing also fiom associated majoi lnjuncs. This 
statement is not wholly tiue as we have had patients with penetrating 
head jnjtnies only, showing obvious signs of a state of ohgtcimc shock 
and a licmatociit leading below 30%. The common belief, that cases 
with head injuiies should not leccivc intravenous Hinds, gencially 
speaking, is incoiicct. They should be ticated foi shock with blood and 
blood substitutes, though the signs of this state may be diffcicnt from 
those found in the patient suflciing fiom a compound fiactmc of the 
fonnn, The soldier with a head injury showing signs of shock is often 
evacuated to a special ccntie when suppoitive theiapy plus mtiavenous 
thciapy in the fonvmd unit would incieusc Ins chances ol survival. It 
has been observed that the pcnctiatmg head wound is not a surgical 
ctncigcncy and in fact the condition of these casualties often improves 
following a twelve to twcnty-foui horn pciiod in a wann bed with lest 
and fluids. The only eases on om service that wcie considered for im- 
mediate surgciy weic those with signs of a space-occupying inti acranial 
haimoi linage. 

Prr-opcratinc treatment and classification — Ideally we had two wards, a 
pic-opciativc and lcsuscilntion wnid and a post-opeintive ward Cases 
were admitted to the founci waid on a stietchei whcie they were left 
pending decision for immediate X-ray, evacuation, operation or re- 
suscitation. Casualties fell bioadly into foui groups - 

(1) Moiihund on admission 01 with extensive biain damage and little 
chance of 1 ccovciy 

(2) Needing 1 esuscitation and opciation 

(3) Suitable foi pie-opciative evacuation to United Kingdom 

(/j) Minot scalp wounds which were evacuated to base for ticatmcnt 
by the gencial suigeon. 

In this lattei gtoup an X-iay was usually taken to uilc out a small 
pcnctiatmg wound in a silent aiea It was felt inadvisable to jnobc all 
scalp wounds loutmely because of the dangei of mtioducmg infection 
while a small pencil atoi might still be missed Gioup 3 wcie usually 
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coraomu patients with minor penetraton, fronto-naso-orbital wounds, 
and temporo-auro-mastoid wounds. The}- were only evacuated when 
pressure of svork ivas such that it svas impossible to handle all cases 
admitted to the service- Air evacuation made this a practical plan and 
often cases were operated on m UJv. long before they would have 
reached the operating theatre in our mm unit. 

In the first group owing to lack of experience, m the early stages of 
the campaign we tolled Long hours with blood, p la s ma oxygen, and 
stimulant* to no avail. It was arbitraril) decided that if after receiving 
one bottle of pfa«rn» and one bottle erf blood the patient showed no 
improvement m a period of two to four hours, then further resuscitation 
would be of no value. Bad prognostic signs were — 

(i) Absent corneal reflexes, (a) Choked disci and retinal hemorrh- 
ages becoming evident within tvfcnty four hours of the time of wounding 
(These 'were observed as early as twelve hours after injury ) (3) Ster 
torous irregular breathing (4) Decerebrate fits. (5) Hyperpyrexia. 
(6) Slow pulse in an already decompressed penetrating head wound 
Far the group that were to undergo surgery m our unit we gave 
blood, plasma and oxygen if indicated. All cases received prophylactic 
doses of pcmalhn, 50,000 units intramuscularly as an initial dose 
followed by 20 000 units every four hours. In addition, they were given 
50,000 units immediately pre-opera tivdy and 50 000 units at tune of 
evacuation. All received sulphadiaxine by mouth if conscious and not 
vomiting or by intramuscular injection. This drug was given in an 
Initial 2 gm. dose fallowed by 1 gm. every four hours. Intrathecal 
penicillin was given only to the occasional ventricular *penetrator to 
those cases m which the surgeon encountered infection or therapeutically 
to those who developed post-operative infection while still under our 
care. The daily dose was 25 000 units intrathccally 

These cases received excellent nursing care with especial regard being 
taken to their skin and to their feeding Pre-operative X rays were 
taken but only single films in two or three planes were available. The 
sorting of patients and arranging the operating Luts were the responsi- 
bilities of the medical officers who i varied on the wards. Often the 
surgeons saw their cases for the first time on the operating table. 

On our estab l is hmen t there were two neurosurgeons and two theatre 
sisters, who could have worked in twelve hour shifts, but there was only 
one anastliemt a n d an inadequate number of operating room assistan ts 
to keep the operating theatre functioning steadily twenty-four hours a 
day The most satisfactory scheme was to use two tables at the mm* 
thne, one table carrying a major case under endotracheal ether and the 
other a minor penetrator 1 under local anesthetic or a more severe 
wound under intravenous pentothal anesthesia. By this method as 
many as 10 penetrating wounds of the head could be handled between 
the hours of 9 in the morning and 1 1 m the evening by the two 
surgeons, and the single anaathetut. 
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Post-operative care and evacuation - The post-operative care entailed 
the continuation of resuscitation methods when necessary, regular 
prophylactic chemotherapy, tube feedings where indicated, assurance 
of an adequate airway, and special nursing care Simple ‘penetrators’ 
and the more severe cases who were conscious were evacuated by air 
to the U K within twenty-four hours of operation Only the very 
severe cases were held over seventy-two hours This rapid evacuation 
was necessary during a busy period The scalp lacerations and closed 
head injuries that came to us during less active penods were evacuated 
to base units with a view to the soldier returning to duty at a later 
date Evacuation by sea was used by the neurosurgical unit only 
for P o W s and before permitting a sea voyage it was felt advisable 
to hold these cases for five to seven days 

Spinal injuries - Our policy is similar to that prevailing m the 
British Army Surgical interference, with a few exceptions, is limited 
to a supra-pubic cystotomy Such cases are then considered as suitable 
for immediate air evacuation to a spinal centre in the U K , because 
they present such a serious nursing problem m the field When possible 
these cases were evacuated lying, with a rubber air ring under their 
sacrum As a result of the present policy many paraplegic patients do 
not reach the neurosurgical field unit but instead have their supra- 
pubic cystotomy performed by a general surgeon and are then evacu- 
ated directly to the U K The exceptions to the above pohcy have been 
partial lesions, particularly those involving the cauda equina, when 
root pams predominate or in cases where the signs showed definite 
indications of progression of the lesion When these conditions 
prevailed laminectomy was performed 

Peripheral nerve injuries have not been sent to the neurosurgical 
units on the Continent 

Associated injuries - Roughly 40 % of all cases with head wounds 
have other wounds of the body, but m our series only 10% of the cases 
have a serious associated wound A maxillo-facial unit has always 
worked in conjunction with the neurosurgical unit, and an eye 
surgeon has usually been available, but the association with a general 
surgeon has been most important Not infrequently, the treatment of 
the associated injur}-' took priority' over the head wound 

Statistics - During the month of February, a 28-day month, 372 
cases were admitted to the neurosurgical service 226 of these cases 
were treated surgically (during the first seven days of month only 6 
cases underwent operation) Approximately 60 of these cases were 
considered as minor surgical problems There were in addition 40 
odd ‘penetrators’ evacuated pre-operatively for treatment in U K 
Mortality statistics at our level are fallacious, but for what they are 
worth — our overall mortality runs around 12 — 14%? while the post 
operative mortality is about 8% During February, when rapid 



IUROIQAL TREATMENT AND TECHNIQUE r 57 

evacuation was being earned out, the mortality figure* post-opcratrvdy 
fell bekrw 6% During ilack month* the poet-operative mortality rose 
became the more serious ca*e» received greater attention along line* 
of evacuation and at our centre, and were lubjected to lurgical 
treatment whereai dunng bmy spcE* they would never have reached 
the operating table. In addition they were kept for a longer period of 
tun e port -operatively 
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TREATMENT OF MAXILLO FACIAL 
INJURIES IN THE RAF 

SQUADRON LEADER T CRADOCK HENRY *-a_t vjl 

Irtpay - R-A.F personnel arc iharply divided into two group* - 
ground staff and aircrew The latter are exposed to the hazard* of 
flight, comphcated In operation* by enemy action. It u, therefore, 
reasonable to suppose that aircrewi are liable to two type* of fecial 
injury “ 

(x) Those peculiar to flying -namely (a) deceleration injuries, 
(b) propeller iiyuna (c) burn* (d) frostbite. 

(a) Injuries, common to all fighting service*, conveniently termed 
gunshot wound*. 

These two group* of injury can frequently combine, thu* a rumor 
flak wound may cause a pilot to lose control of the aircraft, bale out 
or force land, with the possibility that this will add one of those injuria 
of flying with more tenou* consequences. 

The term front line i* hardly applicable to the air cr ew Should 
accident or injury occur over enemy territory the pilot will make every 
effort to return to base. Hence, injured personnel arc usually first 
treated either in a mobile field hospital or m a station nckqnarten, 
both of which are usually so situated that it is comparatively easy to 
transfer patients to a large and specially equipped Base Hospital if 
necessary the highest pnonty in air transport bang given to 
maxillo-faaal injuries and bum*. 

General treatment and transport, - The high proportion of multiple 
Injuries in flying accident* are accompanied by profound shock. 
Thus in a senes of 7 93a cases of injury’ sustained In flying 5,469 were 
multiple and 1 053 were in the face or head. It a therefore particularly 
important to co raider carefully both first-aid and transport. If nir 
transport n available and the journey’ not long imm edia te transfer n 
indicated, providing the injuries have been roughly ascertained, and 
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hremorrhage or lcspiratory embarrassment are unlikely Morphia 
should be administered puor to transfer To keep in station sick- 
quarters a seriously ill patient, whose general and local conditions 
both need attention, is courting disaster, as transfer cannot usually 
be undertaken until secondary shock lias been overcome 

Among the multiplicity of injuries which tend to occur in aircrew, 
there is a high proportion of head injuries Thus m 3,028 injuries of 
the head or face 2,186 were regarded as pi edonnnantly head injuries 
This differs, m my experience, from gunshot wounds, where survivors 
tend to show injury of the face or head but not bodi It is necessary, 
therefore, in all deceleration injuries of the face to be constantly alert 
for symptoms and signs of associated head injury 

The typical injury in aircrew is fracture of the middle dnrd of die 
face Three tvpes arc significant m regard to function 

(1) The malar-maxillary fracture winch may result in loss of orbital 
floor, enophdialmos, and, by direct injur)' to one of die extrinsic 
muscles, ma\ cause permanent diplopia 

(2) The naso-maxillary fracture in which displacement or crumpling 
of the septum wall obstruct die airway - a matter of great significance 
in flying 

(3) Fracture of die tooth-bearing segment widi resultant mal- 
occlusion 

The mandible is raiely fractured m comparison wadi die middle 
third; of 487 injuries of die nuddlc third and die mandible, only 34 
were fractures of die mandible Where fracture of the mandible has 
been recorded comminution has usuall) been severe and more than 
one fracture present 

Soft tissue injuries - Severe soft tissue injuries are rare m diose that 
survive to be admitted to hospital, uadi die obvious exception of bums 
and combined injuries In die RAF dns is common and these 
injuries constitute the more difficult problems, on account of life and 
in regard to future function 

Treatment - This follows accept^ procedure In middle third injuries 
the antral approach to the orbit 
obtained by antral pack Somet 
separation of the ffonto-malar 
wiring or suspension of the m 
head cap Fractures involvir 
* are almost unnersall 
l/ cap splints If for 
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Acute obstruction of the airway may be due to the foiling back of 
the tongue, loose fragments of bone, blood dot, broken dentures, 
foreign bodies, etc- An attempt should be made to remove the cause 
u ioon as p ossib le. Polling fonvard the tongue b) means of a suture 
will restore the airway but to rcl) only on this procedure rs to court 
disaster By keeping the tongue pulled forward, deglutition is pres ented, 
rbere is, therefore, an increased tendency for the patient to inhale 
d£hnj and blood. If such a state of affairs is allowed to persist, there is 
every chance that a condition of subacute obstruction will be 
introduced. 

Once the cause of the acute obstruction has been removed, the 
patient must be placed m the prone position, face downwards. Bj doing 
so, the tongue vdll foil forwards and, what u etjuall) important, 
d if bra and blood will drain out of the mouth, and not into the pharynx. 
This position must be maintained throughout nursing and evacuation. 

No reference will be made to those cases of acute respirator) ob- 
struction which require a tracheotom) as they are a surgical and not 
a dental problem 

Subacute respiratory obstruction, it has been pointed out, a 
mainly caused b> lack of deglutition, which latter xna) be due to 
keeping the tongue pulled forward, a collapsed mandibular arch, or 
a wound of the floor of the mouth, pharynx, etc. Again, the patient 
must be placed face downwards m the prone position. 

(a) Making iht month coarfortablt — This ma> be considered under 
three headings, namely* - 

(a) Oral kjgitnt - This o too well known to require further notice. 

(b) Dental surgical procedures - No traumatic bone surgery such os 
the extraction of firmly implanted teeth, should be undertaken unt2 
a complete ajKSxment can be made, including X ra) examination 
It is not until the casualty clearing station is reached that X rati are 
available. Thu means that the extraction of teeth should be confined 
to obviously loose or partially dislocated teeth and the removal of 
fractured crowns that arc causing discomfort. For the same reason, 
removal of bone fragments u confined to completely detached frag 
meets that are causing discomfort to the patient. No other bone 
removal u justified at this stage. 

Rough edges of fractured teeth and sharp edges of bone should be 
smoothed and exposed pulps treated b\ an application of pure phenol. 
Where fillings have been dulodged a sedative dressing should be 
inserted. 

It is seldom necessary to undertake am fixation of bone fragments 
by intra-oral methods of wiring at this stage Should immobilization 
be advisable, it a best applied with premedsomon and supplemented 
with local axuejthena when conditions are favourable. 

(f) Extra-oral support for Oujnia - All cas /Complete fractures of 
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DENTAL TREATMENT OF MAXJLLO-FACIAL 
INJURIES IN FORWARD AREAS 

MAJOR E J BALLING, mjif 

Dental Specialist in Maxillo-Factal Surgery, No. \ Maxtllo-Facial Surgical Unit 


The words ‘Forward Anas’ arc used here to indicate Geld ambulance 
and casualty dealing stations, these being the levels at which the 
earliest surgical treatment is possible. 

The problem as piescntcd to the medical and dental officers in 
these situations is the initiation, by simple means, of successful treat- 
ment of these wounds involving the jaws, which may vary from a 
simple fiacture to an extensive loss of bone, associated with varying 
degrees of soft tissue injury, 

1 REATMEN7 A'l THE FlEED AMBULANCE 

At (li is level rurgery should be confined to Jife-savmg measures only. 
There are many reason.) why this is so Iurst, the facilities at a held 
ambulance foi post-anaesthetic treatment are limited and the policy is 
not to oveicrowd such a unit with immovable cases because 100m is 
wanted for the accommodation of fuitber casualties Secondly, a field 
ambulance rarely offers the facilities for elaborate treatment of these 
injuries. 

Under these ciicumslances, the ticatment by the medical and dental 
officers is confined to : (i) The maintenance of an airway. (2) The 
treatment of haemorrhage (3) The treatment of shock (4) Making the 
patient comfoitable and fit for evacuation to the nearest maxilJo-faeial 
surgical unit as soon as possible 

Hence quite a number of eases requnc little or no ticatment and 
can therefore be evacuated immediately The dental officer’s icsponsi- 
bibties with regard to those casualties which aie detained may be 
, summarized as follows in addition to making legible notes of any 
injury to the dental structures together with details of any first-aid 
given 

(j) Maintenance of the ait way - There are two types of respiratory 
obsti fiction that occur in these injuries, namely, the acute and sub- 
acute, and the dental officer must know the appropriate means of 
relieving them 
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Acute obstruction of the airway may be due to the falling back of 
the tongue, loose fragment! of bone, blood clot, broken dentures, 
foreign bodies, etc. An attempt should be made to remove the cause 
a* won ns possible. Pulling forward the tongue by mcani of a future 
wdl restore the airway but to rely only on thu procedure u to court 
disaster By keeping the tongue pulled forward deglutition is prevented 
There b therefore an increased tendency for the patient to inhale 
cfobra and blood If such a state of affain u allowed to persist, there is 
every chance that a condition of subacute obstruction will be 
introduced. 

Once the cause d the acute obstruction has been removed, the 
patient must be placed m the prone position, face downwards. By doing 
so the tongue will fell forwards and what is equally important, 
debris and blood will dram out of the mouth, and not into the pharynx. 
This position must be maintained throughout nursing and evacuntion. 

No reference will be made to those cases of acute respiratory ob- 
struction which require a tracheotomy as they are a surgical and not 
a dental problem. 

Subacute respiratory obstruction, it has been pointed out is 
mainly caused by lack of deglutition, which latter may be due to 
keeping the tongue pulled forward a collapsed mandibular arch or 
a wound of the floor of the mouth, pharynx, etc. Again, the patient 
must be placed face downwards m the prone position. 

(a) Making thi mouth arntfortablt — Thu may be considered under 
three headings, namely - 

(«) Oral hygiene - This is too well known to require further notice, 

(b) Dental surgical procedures - No traumatic bone surgery such as 
the extraction ctf firmly implanted teeth, should be undertaken until 
a complete as*e*ment can be made, including X ray examination 
It n not until the casualty clearing station is reached that X rays are 
available. Thu means that the extraction of teeth should be confined 
to obviously loose or partially dislocated teeth and the removal of 
fractured crowns that are causing discomfort. For the same reason, 
removal of bone fragments u confined to completely detached frag 
ments that are cansmg discomfort to the patient No other bone 
removal u justified at this stage. 

Rough edge* of fractured teeth and sharp edges of bone should be 
smoothed, and exposed pulps treated b> an application of pure phenol 
Where fillings have been dislodged a sedative dremng should be 
i nser ted. 

It a seldom necessary to undertake any fixation of bone fragment! 
by intra-oral methods of wiring at this stage. Should unmobihtation 
be advisable, it u best applied with premedi cation and supplemented 
with local anaathena when conditions are favourable. 

(f) Extra-oral support for the jams - All cases of complete fracture* of 
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the mandible, however simple, should have some form of external 
support It matters little what form of support is given provided that 
it pulls in an upward and not backward direction, and also is firmly 
applied The barrel bandage is simple to apply and is perfectly 
satisfactory if scveial turns are taken underneath the chin to give the 
required support, being finally strengthened on the outside by 
elastoplast reinforcement 

Maxillary fractures - A word must be said about maxillary fractures, 
particulaily with reference to the type commonly referred to as the 
‘Floater,’ that is to say when the tooth-bearing segment is displaced 
downwards 

Under no cucumstances should the Kingsley pattern splint be 
applied It is really a Hayward splint designed for use m mandibular 
fractures which is obvious when one examines the curve of Spee If 
it is used, the patient in closing his jaws will hit the tray with his 
mandibular molars thereby causing a constant rocking of his maxillary 
fi agments 

Leaving the fiactuic alone is by fai the better of two evils and the 
patient should be evacuated to a maxillo-facial unit as soon as possible 

Treatment at the Casualty Clearing Station 
Heie the facilities for examination and treatment are much better 
than at the field ambulance and the amount of treatment undertaken 
at this level will depend upon the distance to the nearest maxillo-facial 
suigical unit If tins latter unit is not far away, the same principles of 
treatment as previously outlined for the field ambulance first-aid still 
apply at the CCS Life-saving measures only should be undertaken 
and the patient evacuated as soon as possible 

If, however, the maxillo-facial surgical unit is a long distance away 
some foim of definitive treatment may have to be undertaken, and m 
such cases the dental officer’s first 1 csponsibihty is to make a thorough 
clinical examination, wnh a subsequent X-ray examination 

Definitive treatment - The steps m definitive treatment may be 
considered under the following headings 

(i) Extraction of teeth - As a general rule teeth in the line of fracture 
should be extracted, m order to 1 educe to a minimum infection of the 
fracture hne When considering the extraction of teeth during the 
field ambulance first-aid treatment, advice was given to avoid such 
undei takings if possible At dus level the dangers of so doing are still 
present The decision as to whether or not to ax tract a toodi m the hne 
of fracture is dependent upon the following considerations (a) Will 
undue trauma be inflicted by die extraction? (b) Is the tooth firmly 
attached to a useful and viable fragment of bone? (c) Is die presence of 
die toodi necessary for the control of die fragment? 

If on weighing up die evidence there is no valid reason for retaining 
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the tooth. It should be extracted otherwise extraction may be delayed 
imtfl a more favourable ocean on provided it is watched with care. 

In those casualties where the injury a confined only to fracture of 
the teeth and alveolar process, the tooth and bone fragments ihould 
ah be removed, and if no infection is present the wound dosed by 
primary suture- By Urn means considerable time can be saved in 
replacement by artificial dentures. 

(a) Renwxl of bone fragments - The procedure to be adopted m 
comminuted gunshot fractures of the mandible seems to be a contentious 
point, but the muc is fairly dear and may be summed up as follows 
If it a obvious from the outset that a bone graft will be necessary at 
a later date, then all commin uted bone should be removed If, however, 
any doubts exist as to whether a bone graft may be necessary, the 
greatest caution In the removal of bone fragments should be observed 
and only those which are completely detached or may be considered 
non- viable should be removed. 

Bound up in the question of bone removal Is the problem of drainage. 
Again, as a general rule, all comminuted gunshot fractures of the 
mandible should be drained externally and the drainage must be 
adequate and dependent. 

(3) Intra-oral splinting - No cast metal cap splint ihould be applied 
in the forward anas unless it is undertaken by a specialist unit The 
reason is that any cast splint that is cemented must be so designed and 
constructed that it does not have to be removed on arrival at the 
m ft xil lo- facial surgical unit, but can be used throughout further 
plastic treatment 

Consequently the dental officer at the C.C.S must use simple 
methods of intra-oral wiring and vulcanite or acrylic splints wired to 
the alveolar process. In capable hands, considerable value can be 
obtained from these. Splints wired to the alveolar process do not 
travel well during long evacuations over bumpy roadj but by attach- 
ing on external rod to the splint and thence to a plastcr-of Pans head 
cap this drawback is easily eliminated Another and more simple 
method particularly for edentulous maxific 13 to attach wire Kingsley 
extensions and wire lugs to the upper denture, or an acrylic base if 
the denture is lost. The Kingsley extensions are secured on the outside 
of the face to a linen operating head cap by means of tapes. The wire 
lags are used to secure ultra-oral redaction and fixadon of the 
mandibular fragments the latter having had eyelet wires applied 

Where it is intended to attach inter m axillary fixation, one must 
ensure that there will be an adequate airway on completion of the 
fixation, since there are conditions which may give rise to respiratory 
cmharraument if the jaws are held together in occlusion. Nasal 
obstruction, cedtma of the t&ngue and penetrating wounds of the 
chest are a few examples. 
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Some controversy has been raised concerning air sickness and the 
desirability of inter-maxillary fixation There is no danger in sending 
by air patients who have their jaws fixed in occlusion A1J such cases 
are fed on a liquid diet, thus any vomit will be of a fluid nature, and 
from past experience one has yet to hear of a maxillo-facial patient 
vomiting, let alone any danger arising from such cause 

Conclusion 

From this brief survey it would seem that the dental treatment c 
these injuries by the dental officers m forward medical units is limited 
This is mostly because of the lack of facilities due to operations 
circumstances, and also of the impossibility of supplying all these unit 
with the elaborate special equipment which is inquired for maxillo 
facial surgical units 

For these reasons one is a strong advocate of a mobile special! s; 
team working well forward whereby the treatment by expenencec 
personnel with the necessary facilities and equipment is brought to thf 
patient and not vice versa 

This formation was successfully tried out in the Italian campaign, 
and there is reason to believe that arrangements have been made in 
the ‘Far Eastern’ campaign for each corps to have a maxillo-facial 
mobile dental unit 

Whatever facilities exist for the treatment of these casualties, dental 
officers in forward medical units can do much to minimize the dis- 
comfort of the patient, and make the task easier for the specialist unit 
which undertakes the later treatment 


April 1945 

TREATMENT OF MAXILLO-FACIAL INJURIES 

SIR HAROLD GILLIES 

The first point that cannot be too strongly stressed is die positioning of 
the patient It can safely be said that over 80% of deaths following maxillo- 
facial injuries aie due, at some time during their treatment, either to 
acute or to chrome suffocation The patient must be placed in such a 
position that Ins tongue tends to gravitate forward and blood and 
mucus come out of the mouth Further than that a ticket should be 
labelled on him to maintain this position In fact on a stretcher case 
I ns ould recommend a label as follows - ‘You will kill me if you turn 
me over on my back’ or ‘If I can see heaven, I’ll soon be there ’ 

As regards the morale of these patients, they should each be informed 
that they are all nght, and that they will be able to speak, and to eat, 
and will look reasonably veil when the repair is finished Even a 
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ponton with a trivial rmtxillo-faaal Injury is inclined to imagine m the 
fix*. instance that he is a mined man I remember a Canadian Officer 
ia No 6 M.F Unit who had had a severe blow-out of the jaw and 
h*»e of tongue, I had teen the operation and 1 went in to sec What 
the ward handling was like. The patient was sitting up properly in 
bed and was able to control hit «abv*- To cheer him up I told him he 
would eventually look well and eat well He was «tffl worried became 
I did not tell him that he would speak well again. 

Following the cate down the line to C C.S and hospital and still on 
thn question of asphyxia all the M.F umti have reported from tune 
to time during a battle phase tbc death of a patient who was not 
tcxxjmly rryured but who a few hours after hu operation developed 
rub-acute anoxrmia and died m bed without anybody knowing 
anything about him. In the words of the officers commanding these 
units ’These patients have died through lack of attention. This 
happened also in the unit I worked m during D-T>ay time, before the 
Army units got going m Normandy, when to all intents and purpose* 
we were acting as a first hospital to which patients came. 

Clarkson (No 4 MJP SU) has drawn particular attention to the 
fatal mk of chronic or sub-acute anoxemia m the post-operative 
period to the fact that these deaths are avoidable accidents, and to 
the vital need of anesthetic services of the first order and a web lit 
recovery room - particularly in battle periods. 

However, great improvement in the post-operative death rate has 
occurred in this war due to the enormous improvement in anesthesia, 
m the development of the ph y» oan-ansathetist, and w the chest core 
and transfusion needs of the patient 
Another question u the feeding of these pabents in transport The 
Ryle tube xs an excellent means and should, If properly used, keep even 
cases with the most extensive jaw wounds from bong unduly hungry 
However, a considerable proportion of heavy jaw cases arriving in 
the United Kingdom complain bitterly of bang hungry on arrival. 
Thu can be traced to vanous causes 

(1) The nature of the uyury and the difficulty in swallowing and 
in feeding 

(a) Tracheotomy tube pressing on the oesophagus. 

(s) A nasal tube put in to main tarn an airway and left in. 

Whal u tki «/« qf tarfy fixation end how muck fixation should h don/? 

It became clear in the North African Campaign tha t elaborate 
forward fixation for the upper jaw winch could not be completely 
done at that level, was a mistake 

One noticed the same tendency to over-elaboration of apparatus m 
the early stages of the Normandy battles, much of which had to be 
cast «jde on arrival in the United Kingdom because the first special 
treatment could not in the circumstances be complete. Later when 
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Some controversy has been raised concerning air sickness and the 
desirability of inter-maxillary fixation There is no danger m sending 
by aii patients who have their jaws fixed m occlusion All such cases 
are fed on a liquid diet, thus any vomit will be of a fluid nature, and 
Grom past experience one has yet to hear of a maxillo-facial patient 
vomiting, let alone any danger arising from such cause 

Conclusion 

Fiom this brief survey it would seem that the dental treatment of 
these injuries by the dental officers in forward medical units is limited 
This is mostly because of the lack of facilities due to operational 
circumstances, and also of the impossibility of supplying all these units 
with the elaborate special equipment which is required for maxillo- 
facial surgical units 

For these reasons one is a strong advocate of a mobile specialist 
team working well forward whereby the tieatment by experienced 
personnel with the necessary facilities and equipment is brought to the 
patient and not wee versa 

This formation rvas successfully tried out m the Italian campaign, 
and there is leason to believe that arrangements have been made in 
the Tar Eastern’ campaign for each corps to have a maxillo-facial 
mobile dental unit 

Whatever facilities exist for the treatment of these casualties, dental 
officers in forward medical units can do much to minimize the dis- 
comfort of the patient, and make the task easier for the specialist unit 
which undertakes the later treatment 
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TREATMENT OF MAXILLO-FACIAL INJURIES 

SIR HAROLD GILLIES 

The first point that cannot be too strongly stressed is the positioning of 
the patient It can safely be said that over 80 % of deaths following maxillo- 
facial injuries are due, at some time during their treatment, cither to 
acute or to chronic suffocation The patient must be placed in such a 
position that lus tongue tends to gravitate forward and blood and 
mucus come out of the mouth Further than that a ticket should be 
labelled on him to maintain this position In fact on a stretcher case 
I would recommend a label as follows - ‘You wall kill me if > ou turn 
me over on mv back’ or ‘If I can see heaven, I’ll soon be there ’ 

As regards the morale of these patients, they should each be informed 
that they are all right, and that they wall be able to speak, and to eat, 
and wall look reasonably well when the repair is finished Even a 
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VASCULAR INJURIES. IN BATTLE CASUALTIES 


COLONEL CHARLES B. ODOM, md t^cj. 

Strfial Cmsxhsxt, ThrJ US. Amy 

In some quarters, particularly among men who have not seen battle 
casualties in the field, there teem* to be an impression that many of 
the amputations performed in this war could have been avoided if 
lurgical procedures the)' advocate had been applied. v The*e method! 
include the application of rym pathetic block. lympathectoray and 
methodi of vascular repair The battle casualties in which vascular 
injury isns the paramount lesion compose a much smaller group than 
many surgeons suppose. Of 93 030 battle casual ties there were only 
B37 such cases or 0 g% Of these 837 injunct to major arteries 4R3 
cases ramr to amputation and the main vessels involved arc shown m 
the table below 


TABLE I - BLOOD' VESSEL LHJURIES WHICH 
LED TO GANGRENE AND AMPUTATION 


Aritnet 

EubcUyisn 

AxilUrf 

Brachial 

Cubital 

Radial 

Ulnar 

Radial and ulnar 

Common iBac 

External Biae 

Femoral 

Popliteal 

Anterior atri al 

Pocterkrr tfbaal 

Anterior and posterior dbial 


A KMkrtf t*m 
♦ 

18 

8o 


3 

6 

7 

W 

3 

16 

00 


Total 423 

The surgeons of thu army were thoroughly indoctrinated with the 
importance of attempting repair of major vascular injuries. A report 
by Arthur Btakcmore [3 4] and his associates on the non-ruture 
repair of blood vessels was reproduced and a copy placed in the hands 
of every chief of surgery and surgical team chief 
The vitallium tubes and heparin necessary for application of their 
method were not available in large quantities, but there was sufficient 
material to give the method a fair trial. It was the consensus of opinion 
that some of the procedures advocated by Blalemore are impractical 
for use m the field These Include the following points (r) The 
recognition of injury to a major vessel by an aid man on the battlefield 
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the M F units were better housed and had more time, everyone 
who works at these units (and there are 14 or 15 centres in Great 
Britain) has been amazed at the excellent condition in which these 
patients have arrived home 

Surgical treatment of the bone injury - There is great difficulty in 
deciding what pieces of mandible should be preserved, and what 
should be excised If the bone fragment has a good blood supply and 
is firmly attached, by all means it should be left, particularly if there 
is a good and reasonable chance to get bony union 

Before criticizing surgeons for being too free m their removal of 
comminuted pieces, it is important to remember that bone grafting 
with medullary chips is so certain that it is justifiable to be more 
radical and create more early bone gaps than was previously wise. 

The incidence of infection, of sequestration, and of secondary 
haemorrhage, all depend on the thoroughness of the early surgery 
The bugbear of secondary haemorrhage has been conspicuous by its 
absence, which one must attribute not to chemotherapy alone, but to 
the thorough surgery that has been done by the Army 

Some very early bone grafting has been done, even on the second 
day. This on the whole has not been a success, not only because of 
the clinical, but also because of the military difficulties. The clinical 
difficulty lies in the inability of the surgeon in an individual case to 
get a good closure of die mucous membrane of the mouth, which is 
a notoriously difficult suture 

Soft tissue treatment - The principle of suture of skin to mucous 
membrane round the marginal defect must be encouraged when 
direct suture is not available It is one of the most valuable of all 
instructions which should be given to surgeons doing the early surgery 
The provision of a forward maxillo-facial section has amply 
justified itself Captain P ex Lawric’s (No 4 M F S U ) paper on 
‘Early Sutuic ’ in Italy is a strong pointer in favour of this principle 
A high percentage of his facial injuries returned to duty without going 
to the base, while the more serious were excised, closed in layers, 
healed within ten days and were evacuated to main maxillo-facia 
section at main base, Naples The forward trinity, of the neurosurgeon 
the ophthalmologist and the maxillo-facial surgeon, did most excellent 
work 
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TABLE IIL- INJURED VESSELS TREATED BY LIGATION 


Artery 

Y ntfcr 

r-w* 

Gmfrm 

/*r*W 

I*P* 

Subclavian 

9 

3 

4 

44 

Axillary 

*9 

>3 

»4 

4^ 

Brachial (above profunda) 

*>9 

3* 

37 

53 

Brachial (bdow profunda) 


108 

33 

33 

Cubital 

4 

a 

3 

3° 

Radial 

*3 

*3 

a 

8 

Ulnar 

at 

SI 

1 

43 

Radial and ulnar 

8 

3 

3 

37 

Common filar 

6 

1 

5 

®3 

External iliac 

6 

s 

4 

66 

Femoral (above profunda) 

74 

la 

63 

&4 

Femoral (below profunda) 

6a 

37 

33 

5$ 

Popliteal 

*9® 

3> 

*43 

74 

An tenor tibia! 

31 

18 

3 

«3 

Pot tenor tibia! 

69 

33 

t6 


Ant. and port, tibia! 

36 

6 

to 

76 






ToUl 

767 

30> 

366 

30 


In order to emphasize the marked difference between the problem 
encountered in the turgicnl care of vascular injuries in battle casualties 
and those met in comparable injuries in civilian practice, the tabic 
below is produced The figures in column two are taken from a mono- 
graph on vascular injuries produced far the guidance of military 
surgeons by the Committee on Surgery of the National Research 
Council [a] 

TABLE IV -SUDDEN ARTERIAL LIGATION AND GANGRENE 

/ drod^U pvw 


' Aitrry 

BdiU t*smb*3 

YJtC. oWf /, 

Subclavian 

44 

9 

Axillary 

4S 

9 

Brachial 

53 

3 

Cubital 

5° 

0 

Common fliar 

S3 

50 

External Qian 

66 

13 

Common femoral (above profunda) 

01 

ai 

Femoral (bdow profunda) 

36 

10 

Popliteal 

74 

0 

Anterior tfbfal 

13 

3 

Porterior tibia! 

•3 

3 


These marked variations In results arc not due to a difference in 
treatment The major difference, it a felt, can be found In the fact 
that the battle casualty has had his injury for from me to twelve hours 
before he gets to surgery he a exsanguinated, has a low blood pressure, 
and is in shock. Hu tissues are anoxic. There is usually hemorrhage 
into the fasoal planes of the extremity with a resulting hematoma and 
pitasure on the collateral circulation. Often the collateral circulation 
l 
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is impossible. The therapy cannot be instituted by him. The limitations 
of such a n? an, or the conditions under which he works, had not been 
taken into consideration jn making such a recommendation (2) The 
institution of surgical procedure in the battalion aid station, where 
only resuscitation has been practised, would require the revision of the 
entire system of handling casualties in forward areas. Such might be 
advocated if there was a large enough number of vascular injuries, but 
not when these cases constitute less than 1 % of the total number of 
casualties. (3) The time interval between wounding and the institution 
of surgery has been misunderstood. This interval has been greatly 
reduced in this war over the last, but still ranges between six and 
twelve horn's, even in emergencies The average case was usually 
disposed ofsurgically under twenty-four hours , and surgical staffs worked 
long hours to accomplish this result (4) The preparation of fresh vein 
grafts was time-consuming and, had frozen grafts been available, 
another objection would have been removed. However, I do feel, like 
most of the surgeons in our Army, that this work is a step in the right 
direction and the method was successfully applied in selected cases. 

In lieu of the Blakemore apparatus, glass tubing and plastic tubing 
was used in a few cases. In all of these non-suture methods of blood- 
vessel anastomosis, it is essential to use heparin [5, 6] to prevent clotting 
at the site of repair. The use of heparin in battle casualties is a 
procedure coupled with considerable risk, as at least one-third of all 
casualties have multiple wounds and fatal hemorrhage has occurred 
in a number of heparmwed patients 

The treatment used and the results m the cases in this series are 
shown In the table below: 

TABLE. II. -TREATMENT OF 837 MAJOR BLOOD-VESSEL INJURIES 


Results % developed 


Method 

Number 

Gangrene 

Viable 

gangrene 

Ligature 

7C7 

386 

381 

5° 

Suture 

4 2 

23 

19 

5‘ 

Non-suture 

28 

14 

>4 

5 ° 

Blakemore 1 


7 

8 

46 

Glass tubing 9 , 


5 

4 

55 

Plastic tubing 4 


2 

a 

5° 


■ 

— 

— 

. — *~ 

Total 

S3 7 

423 

414 

50 5 


From this table it would appear that the Blakemore method of vein 
graft has a slight advantage, but that on the whole about 50% of the 
cases developed gangrene no matter what method of treatment was 
used This is not m fact true, and it is necessary to break down these 
figures into the vessels involved, as well as die treatment used , in 
order to draw any comparison 

Table III shows the results in the vessels treated by simple ligation 
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aneurysm or false aneurysm These pa dents were all treated con- 
servatively m the forward areas and evacuated to the general hospitals 
in the rear Operation is seldom undertaken in these cases for six weeks 
or more, and m the interval the collateral circulation is developed and 
gangrene of the extremity seldom results. 

CONCLUSIONS 

i Vascular injuries constituted less than i% of the total number 
of battle casualties in the Third U S Arm> 

a Vascular surgery in •battle casualties has made very little progress 
since the last war [1] 

3 The method of Arthur Blakemore, el al of arterial repair by 
van graft is a step w the nght direction, but in general was not found 
to be practical for routine use in battle casualties with vascular injuria 

4 Sympathetic blocks were used as a routine m casualties with 
vascular injuries, but the results were disappointing 

5 The repair of injured arteries produced less gangrenous extremi 
tin than ligudon of the same group of vessels 

6 Continued emphasis should be placed on vascular surgery in 
order to bring this field abreast of other surgical specialties 

F*tmU -AD of the *tati*tkal data in this report mere compiled through tins 
cooperation of the dkft of SurjerV and their itaS* of the Evacuation Harping and 
the Surgical Team ChW» working to the Field Horpitah of the Third U -5 Army 
during the European Campaign from Augu*i 1944 to May 1943. Became of their 
tlreVea effort*, thb report hat been nude pcmiblc. Many of the coodudoni cgprtsaed 
fa thb paper are a comamn of the opinion* of thb iplcndid group of young mryetrai 
who made wrh an outjtandtog record in the care of banlr carnal ne*. They treated 
qo 030 bailie e**ualtka in fcrvrard hotpitah with only a 574 deaths or a mortality 
rate of 3-76/^ 
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VASCULAR INJURIES 

MAJOR D LL GRIFFITHS, juaiu.c. 

My observations in the Orthopaedic Departments of British Military 
hospitals are based on a s mal l senes of some twenty cases illustrating 
the effects, acute and chrome, of obstruction of major limb arteries as 
a result of injuries They go to support the assertion that a vessel of 
this nature is a structure whose sacrifice by ligature or excision is apt 
to have more harmful effects than are generally expected Even in 
reputed!) ‘safe' vessels, hie the brachial and superficial femoral, 
reliance on the collateral circulation will often lead to disappointment 
Among my cases, five healthy soldiers sustained grave impairment of 
the function of the affected limbs after such sacrifice of these two 
artenes 

In the first of these, ligature of the superficial femoral in the mid- 
point of Hunter’s canal produced gangrene of the foot In the second, 
excision of a false aneurysm in the same situation produced a useless 
and painful paralysed limb, despite the abundant collateral circulation 
shown in the angiogram. Quadruple ligation of an arterio\ enous 
communication in the lower part of the superficial femoral gate the 
third of these patients an intermittent claudication which limited his 
walking to spells of tw o hundred turds 

My oven first arterectomy for intra-mural rupture of the brachial 
artery below the profunda produced an intractable anaesthesia of the 
index and middle fingers A similar result follow ed the same operation 
at the same site in a soldier tt ounded bv a bullet, despite the excellent . 
collateral circulation and the proved integrity of the median nerve as 
seen at a second exploration. A soldier whose brachial artery had 
been trapped in a fracture of the humerus lost postural sense in his 
fingers, and I -was unable to find a wav of alleviating these symptoms 
in an) of these patients 

I therefore plead for a more conservative attitude eten to these 
reputedly safe vessels Ligature must be regarded as the last resort 
Longitu dinal wounds of main artenes mar safely be sutured, even 
without heparin. I have also had the happy experience of preserving 
a co mm on carotid artery b) lateral suture after excising a saccular 
aneurysm. 

In completely severed arteries, our hopes are now centred in 
vein-grafting. with or without cammilation by similar methods to 
those of B lahem ore, but I cannot speak of this technique. 

The occurrence of vascular injuries in association with peripheral 
nerve lesions illustrates two points, of which the first is the frequency 
with which the injured blood-i esse! is overlooked. Thus an angiogram 
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revealed an internal iliac aneurysm, Which was only suspected because 
a stethoscope was applied to the buttodc of a patient with a sciatic 
panlym, where it detected a systolic murmur m an unusual nte. 

The second point is that profound paralyses ma> be due solely to 
compremon of intact nerves by aneurysms m whose- walls they he. 
In such cases the prognosis appears to be perhaps unusually good. 
Three of my own cases illustrate thu, the most gratifying being a blind 
soldier whose profound median palsy' from the pressure of a brachial 
aneurysm recovered so rapidly that he was able to learn Braille- 
reading sixteen weeks after removal of the aneurysm 
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EXPERIENCE WITH PERIPHERAL 
VASCULAR WOUNDS 

MAJOR WILSOV tVRlSEL, ma. da ajlmy 

This report a based on a series of seventy four patients with arterial 
lesions caused by shell fragment or gunshot wounds received m battle 
who were treated in forward Army hospitals dunng 1944-45 Wounds 
of vascular structures of the chest and abdomen, as well as peripheral 
venous injuries, have not been included. 

Within a few days after the Normandy invasion we decided to make 
a concerted effort to return circulation to avascular extremities and 
to me a standardized aggressive routine for the care of these patients. 
This conclusion was reached after caring for a large number of patients 
with major artery wounds in whom cluneal gas gangrene had 
developed despite adequate wound dftmdcment, bacteriostatic drug 
therapy the extensive use of paravertebral sympathetic blocks, 
hgatson of accompanying veins, and the more favorable prognosis m the 
hgaocm of these artenes as predicted by the National Research Council. 

Four patients with arterial wounds incurred within ten hours of 
admission to the hospital were therefore selected for arterial anastomosis 
by means of the non-suture, vein-graft method using Biakemore 
v it al li u m tubes. All four cases had an unsuccessful outcome two 
patients with severed popliteal artenes died a* the remit of pulmonary 
emboh and other ertennve wounds, and two patients with severed 
brachial arteries required secondary amputation due to gangrene It 
must be pointed out, however, that heparin was not available or ad 
risable for use in these cases and the other criteria established by 
Hakemore for success in this procedure were not met. 

Following this experience, it was decided to anastomose or suture 
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lacerations of \essels by a silk technique and these efforts were met b 
more encouraging results A large number of patients were seen 
however, in whom a suture closure or anastomosis of the \essel coulc 
not be accomphshed because of large defects or gaps in the vessel 
Following reports of the use of glass tubes to bridge arterial defect 
by Canadian surgeons we began using this method wnth results whicl 
made it seem worth while continuing the procedure The rationale o 
the technique was to provide circulation to an avascular hmb durint 
the ‘precollateral' phase, in the hope dial before the tube teas blocked 
by thrombosis, collateral circulation might develop to a degree that 
viability of die extremity w r ould be insured 

In January 1945, at the suggestion of Colonel J A Cnsler, Jr , M C . 
we began to use a vinethane plastic tubing, developed and supplied 
bv Colonel R. A. Stout, D C , to bridge arterial defects, and this 
proved a •valuable adjunct in some cases The advantages which the 
plastic tubing possessed over the glass tubing were (1) A thinner wall 
(2) It was malleable as hen placed in hot as ater and could dierefore be 
draAsm out in length, bent and its ends beseled (3) Most important, 
it could be cut to a desired lengdi at die operating table 

Along Asnth the anastomotic adjuncts described above Ace used 
various methods to alloss constant infusion of sodium citrate solution 
into the proximal arterial segment in three cases, but dus did not pnwe 
to be a satisfactory procedure in mv hands 

From the diagnostic standpoint, it As-as adsasable to suspect vascular 
invoh ernent Asath all extremity ssounds and to examine die patients 
A\ith that suspicion in nnnd As aids to phATical exammauon, Are found 
the use of the Pachon oscillometer, especially Avhen comparisons 
between pulsations in the opposite corresponding artery A\ere possible, 
to be as reliable as arteriograms The McKesson diermocouple A\ r as 
used to give an objective expression of skin temperamres of the part 
and this avos always found to be lowered in the affected part The 
final diagnosis, hoA\eA-er, Avas dependent upon exploration of the 
vessel in question and this was performed m all die cases herein 
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report n based. The cases have been lnled by the artersa involved 
operative procedure tmd results At fcfflcnvi 
TABLE I 

OptTtfrm R***k 

lucj. Sxtm-f PrrhrrL 

TtUl U atU - Li^*- c Uerr rtn£- Rtmtrtl 

Askiy Urns wwb iM afa*ct *ttmx P**Z *"**» ttm Dmth CW 



The cua luted u good results were those evacuated from the army 
area with a viable part and this classification has been confirmed by 
follow up cards or letter* in thirty instances It should be pointed out, 
however that man> of these patients have required further major 
surgery because of open wounds nerve and bone damage and those 
with femoral and popliteal injuries will undoubtedly have egos and 
symptoms of circulatory inadequacy The amputations include those 
patients who, on evacuation, were considered likely to lose any portion 
of an extremity as well as those amputated in the army area or elsewhere. 

Among the seven patients that died were tiro who succumbed to 
a»oaated abdominal and chert wounds two of anuria, two of pul 
monary emboli and associated wounds, and one of undetermined 
causes AH of these patients had extenuve multiple wounds. 

To complete the breakdown of these cases, a s ummar y of those in 
which an anastomosing adjunct was used a presented, with the results. 



^ 7® INTER-ALLIED CONFERENCES ON WAR MEDICINE 

were earned out Vascular exercises of active (Buerger’s) or passive 
(tilt-bed) nature were begun within seventy-two hours of the operation 
and they were continued until evacuation or other therapy was per- 
formed 'When marked edema of the part developed and this was 
seen most commonly in the calf, lateral, relaxing incisions through 
the fascia were occasionally necessary In three cases low spinal 
anesthesias were given to relax spasm in the calf muscles 

Heparinization was earned out in three of these patients and all 
had good results One patient wnth a popliteal w 7 ound treated by 
intubation mth plastic tubing received hepann by intravenous drip. 
Two patients mth laceration of the common carotid artery 7 were given 
hepann m Pitkin s menstruum 

The glass and plastic tubes placed in the arteries were removed 
after thev had thrombosed, usually 7 between the fifth and seventh 
post-operative day All thrombi were removed at this tune and the 
artenal ends were ligated and pulled together under moderate tension 
The time of the thrombosis, as determined by inspection of the tube 
and oscdlomeinc studies, was a vanable phenomenon ranging from 
four hours to six days in tins senes 

The initial oscillometnc studies made on these patients shou 7 ed no 
oscillations m die wounded part Post-opera tively, however, when 
blood-flow through a major artery had been re-established, there v ere 
slight oscillations of two to eight small divisions recorded while the 
tract i\as patent These oscillations ivere always less than those 
observ ed m the extremity with normal circulation, but m the patients 
wadi successful repairs or anastomosis the oscillations gradually 
incr eased 

The arteriograms performed on these patients confirmed the 
clini cal impression as to patency or obstruction of die main and 
collateral artenes There was one miscellaneous procedure, the 
results of which are of interest It was found diat the injection of a 
2% solution of methylene blue into a normal artery produced no 
change in color of the part 'When this solution was injected into an 
artery which wns obstructed distal to the point of injection, there was 
an immediate coloring of the skin at the level of injection This color 
change rapidly extended distally to a pomt about four inches above 
the level of skin demarcation. 

There has been no attempt to classify these wounds according to 
the gradation of damage to the collateral circulation that ivas found 
at operation because it was our impression that the eventual outcome 
of the individual case was not related 'to the extent or destructiveness 
of the wound It was felt, hove\ er, that lacerations of an artery 7 could 
be given a better prognosis than a complete severance The tune 
interval betw een wounding and treatment was significant, in that 
seventy 7 of the wounds w 7 ere treated within six to twenty -four hours 
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It '■in found that there were no good results in wounds more than 
t\\ ent\ four hours old. 

Suhjluu 

The experiences of a general surgeon in handling war wounds of 
seventy four peripheral arteries are bnefh presented. These experiences 
have been similar to those of bther surgeons interested in this field 
It u discouraging that the results in this series of patients should be so 
poor but it is felt that results might be improved bv the carl) use of 
anticoagulant drugs and earlier rurger) 
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BLOOD TRANSFUSION IN THE FIELD 
ORGANIZATION OF SUPPLIES 

BRIGADIER SIR LIONEL WHITBY a.v.0. ujx 
CmsMkvv Ptmid* * a Blmd Trmvfusim tad R*avdm*it to tin irty 

In introdu cing the subject of T3k>od Transfusion m the Field, I shall 
jpeak of the policy followed by the Bntuh Army, compare this with 
alternative policies, describe the general layout of the Service, refer 
to one or two of the more interesting pieces of equipment, and indicate, 
in general some of the limitations of tra n s f u si on therapy in the injured 
The Bntuh policy decided upon ex months before the war u a 
distinct transfusion service which can produce its own equipment, 
its own blood substitutes and supplies of stored blood, and which 
trains and earmarks officers and orderhes especially for the work. 

The object was, first, to put all the material and equipment needed 
into the hands of those who had to use it, without calling upon them 
to obtain supplies on the spot, and, secondly to ensure that they 
knew how to use these materials to best advantage 

The alternative policy u to rely for blood substitutes upon 
commercial firms and to distribute through ordinary medical store 
channels to rely for blood upon what can be obtained on the spot 
from nursing orderlies or walking wounded having first blood-grouped 
the whole Army and, finally to rely for efficient transfusion work on 
the ordinary general duty officer There can be no doubt of the 
efficiency and success of the British method A fine esprit d* corps has 
built itself up which has resulted in a high standard of work and the 
provision or maintenance of supplies, often in circumstances of great 
difficulty This is because of the personal interest, as distinct from the 
impersonal one, of a medical stores or a general duty officer Surgeons 
have everywhere acknowledged the value of the full time trained 
transfusion officer both for saving life and for saving time wnH fatigue 
for themselves. 

As to blood substitutes the mainstay of the Bntuh forces has been 
plasma or serum in the stable dned form, or m fluid form when bulk 
and weight have been of first importance. Until recently the Germans 
relied on a synthetic product called Pens ton - the m«in constituent 
being polyvmylpyrolliden. Thu has not proved satisfactory according 
to our own tests on captured material, and according to a number of 
German medical officers with whom I spoke on a recent tour Recently 
we have captured supplies of German dried serum m Italy Imitation 
Is sincere flattery and moreover the Germans themselves said how 
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much they had appreciated supphes of our dried plasma captured at 
Tobruk 

As to mass blood-grouping of an Army and the obtaining of blood 
on the spot the inevitable errors of mass grouping, mainly clerical, 
are acknowledged by both the United States and the Germans to 
range from 5 to 10%, whilst the opportunities for using such donors 
under active batde conditions are negligible Here again I can quote 
information given me by German medical of Beers, who, whilst proudly 
displaying their equipment, beautiful two-way syringes and every 
convenience, stated that the opportunities for use had been limited 
to one, two or three small transfusibns m a day This has been the 
British experience also 

The general scheme of organization of the Army Blood Transfusion 
Service is shown m the Diagram which depicts the chain of supply The 
most difficult problem has been the delivery of stored blood in good 
condition to forward areas All surgeons, though acknowledging the 
efficiency of plasma or serum, have stated that a proportion of blood 
is very desirable, more especially for treating abdominal cases for the 
maintenance of condition during and after operation, for septic cases, 
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and for those cuej of massive hemorrhage where complete blood 
volume restoration with plasma, of necessity reduces the oxygen- 
carrying power below a tolerable level 

Whenever a theatre of war has been within air distance of England, 
as m 1939-40 supplies haVe come from here An air service a essential, 
and it n highly desirable that tho should be especially allotted In 
distant theatres of war the blood has been locally produced by the 
hi ding team section of a base transfusion unit. How successfully this 
was done and how well the blood was delivered over a supply line of 
hundreds of miles of desert will be described by M^jor Barlow (page 
1 86) The essence of success is skilled collection, instant refrigeration 
and a constant chain of accurate refrigeration particularly under 
tropical conditions. The units enclosed within squares m the figure 
are those furnished with mobile refrigerators, which allow these 
conditions to be achieved for all static positions or reasonable road 
journeys During intermediate journeys by air, refrigeration is 
maintained in insulated boxes- 

The small forward fidd transfusion units have a small but highly 
trained staff, which carries all equipment and supplies and is drilled 
to set up its shop m the shortest possible time, with a medical officer 
capable of inserting needles into collapsed veins, whether it be dark 
or light, whether standing on his head or hu heels or whether drunk 
or so her I And by reason of their training and wide clinical experience, 
these officers are capable of making wise judgment on the progress and 
proper treatment of cases. Systematic teaching by home and base units 
has disseminated this skill and knowledge widely, and has been one of 
the most valuable schemes ever instituted by the Army 

Finally, something should be said concerning the success and the 
limitations of the transfusion service for the treatment of oligemic 
shock, the commonest type of shock under war conditions. Transfusion 
11 universally acknowledged as an indispensable provision which has 
not only saved thousands of Lives but also greatly reduced the iimr of 
hospitalization The perfecudn of the service is worth every penny 
spent on it and every man or doctor employed 

Yet all with experience will acknowledge that though adequate and 
prompt transfusion supplies the answer to about 70% of the problems 
of shock under war conditions, there are still many aspects of this 
complex subject which are not yet understood. Furthermore, trans- 
fusion needs to be skilful and to be given with judgment as to amount 
and rate, whilst the tone at which to evacuate the casualty needs 
careful choosing The whole object of the procedure is to bring the 
case to the surgeon in a fit condition Particular cases have particular 
requirements, such ai in bums, certain types of wounds, crush injuries 
and so on. 

I emphasize this aspect so that this most valuable Lfe-saving 
measure may not fall into disrepute by being mechanically applied 
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to all cases, or by application to unsuitable cases and to cases which 
arc made worse by it We arc m some danger of becoming so trans- 
fusion-mindcd that any but the most lightly wounded might almost be 
said to be lucky to escape having one I can only indicate that a 
transfusion of any kind carries a certain risk, that not every wounded 
man needs transfusion, that moderate blood loss is easily and naturally 
recovered from with no more than adequate hydration by the mouth, 
and that certain conditions, some of them common, are made worse 
by transfusion I have m mind fat embolism, pulmonary embolism, 
pulmonary damage from blast or irritant gases, certain thoracic 
injuries and many cerebral injuries I have m mind too that when the 
symptoms of shock (for of course it is a symptom complex and not an 
entity) are caused by factors other than ohgcemia, then transfusion 
cannot be expected to be beneficial But most important perhaps in 
accounting for our transfusion disappointments and failures is to 
appreciate what experience and modem study has taught us con- 
cerning those who have massive tissue wounds, from which it is believed 
some contributory toxic factor may arise In these, the massive tissue 
wounds, surgery is almost as urgent as blood-volume restoration. 
Under war conditions, these massive wounds are common, these are 
some of the roughly 30% of cases in which transfusion is only 
partially or only temporarily successful, or not sufficiently successful 
to carry a man through an operation if this be long delayed 

Knowledge concerning these fine details of transfusion work is of 
prime importance in the field, and hence the application of transfusion 
needs great judgment such as is only found highly developed in 
especially trained and experienced officers. 
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BLOOD TRANSFUSION IN THE FIELD. 
EXPERIENCES IN THE M.E F. 

MAJOR K G A BARLOW, m b e , r.a.m c 
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1 he transfusion service in the M E F. has been functioning for over 
three years, and in that time a most efficient and well co-ordmated 
service has been built up 

Prior to Alamein the blood transfusion service had to cope witn 
many difficulties, the chief being that of supply to the field units irt 
an Army which swayed to and fro rapidly over a large area Neverthe- 
less the supply was maintained somehow during those first two and a 
half years, by road, by hospital tram, by sea, and, sometimes, by air 
However, by the time the Alamcm battle opened, a high degree ol 
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organization hid been developed in preparation for a long and rapid 
advance, and this proved most adequate throughout the Eighth Arm>*s 
progress to Turn*. T hu 'vas primarily due to the use of air transport, 
>n d to the formation of a supply unit, which acted as an intermediary 
between the base unit and the most forward medical units. 

To illustrate this, I will explain m detail the layout of the transfusion 
service in operation for the battle of Marcth, when a detachment of 
the base unit had been established at Tripoli and where a great 
weight of stores and equipment had been accumulated from Cairo. 
It had been found that Cano was too far away to use direct!) as a base. 

Marcth was an attack on a narrow front against very 'veil prepared 
German positions. The medical units were Curly compact and the 
line* of communication not too long 

Briefly two Infantry divisions were mainly involved In the frontal 
attack, with the New Zealand Division making one pf their famous 
outflanking movements to the rear of the Ger m a n positions. An 
armoured division was also used to follow up and reinforce the New 
Zealanders. Both these formations took with them their own field 
transfusion unit fully equipped and carrying whole blood. 

The M.D-S4 of the field ambulances were placed eight mOes behind 
the front line and had two theatres going with one field transfusion 
unit between them. Here urgent and life-saving operations were done, 
and the field transfusion unit was particularly busy 

Twenty mile* to the rear were two casualty clearing stations, each 
with four theatres and each with one field transfusion unit, and here 
much of the resuscitation and surgical work was earned out 

Thirt) five miles to the rear were two more casualty clearing 
suit ions served by one field transfusion unit, 

The supply unit, which had been gradually developed from an 
ordinary field transfusion unit, bad its headquarters and stores on 
the landing ground used by A.A.T G. which was the most forward 
aerodrome to which stores could be taken. Here a large stock, 
weighing many tom, of all transfusion fluids and apparatus was always 
held. These Included wet and dry plasma, salines, mlphanflamide 
preparations of various sorts (prepared by the BTU m Cairo) 
apparatus and whole blood the latter being stored in a mobile 
refrigerator The unit was composed of one officer and eight other 
ranks and pemetsed five trucks. In addition, another mobile refrigerator 
was maintained by the supply unit and was termed the advance blood 
bank, and this was placed as Qir forward as possible. It was usually 
nted with, and attached to the most forward motor ambulance 
convoy check post so that everyone could find it and so that it could 
move forward easily as soon as an advance commenced. It was in 
charge of one R_A.M.C. private and one driver 

The supply of blood to this forward refrigerator was maintained by 
a dally service by truck from the supply unit which also took with it 
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to all ca,cs, or by application to unsuitable cases and to cases whicl 
arc made -worse by it We arc in some danger of becoming so trans 
fusion-minded that any hut the most lightly wounded might almost In 
said to he lucky to escape having one I can only indicate that £ 
transfasion of any hind carries a certain risk; that not every wounded 
man needs transfusion, that moderate blood loss is easily and naturallj 
recovered from with no more than adequate hydration by the mouth, 
and that certain conditions, some of them common, arc made worst 
by transfusion 1 have in mind fat embolism, pulmonary' embolism, 
pulmonary damage from blast or irritant gases, certain thoracic 
injuries and many cerebral injuries 1 have in mind too that when the 
symptoms of shock (for of course it is a symptom complex and not an 
entity; arc caused by factors other than ohgatmia, then transfusion 
cannot be expected to be beneficial But most important perhaps in 
accounting for our transfusion disappointments and failures is to 
appreciate what experience and modem study has taught us con- 
cerning those who have massive tissue wounds, from which it is believed 
some contributory toxic factor may arise In these, the massive tissue 
wounds, surgery' is almost as urgent as blood-volume restoration 
Under war conditions, these massive wounds are common, these are 
some of the roughly 30% of cases in which transfusion is onlv 
partially or only temporarily successful, or not sufficiently successful 
to carry' a man through an operation if this be long delayed 

Knowledge concerning these fine details of transfusion work is of 
prime importance in the field ; and hence the application of transfusion 
needs great judgment such as is only found highly developed m 
especially trained and experienced officers 
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BLOOD TRANSFUSION IN THE FIELD 
EXPERIENCES IN THE M.E F. 

MAJOR K G A. BARLOW, nvz, k-a.mc 

1 he transfusion service w the M.E F has been functioning for over 
three years, and m that time a most efficient and well co-ordinate 

service has been built up . 

Prior to Aiamem the blood transfusion service had to cope wi 
many difficulties, the chief being that of supply to the *’ c T J unit V 
an Army which swayed to and fro rapidly over a large area Never 
less the supply was maintained somehow during those first two an 
half years, by road, by hospital tram, by sea, and, sometimes, y ■ 
However, by the time the Aiamem battle opened, a high degree 
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Total wounded admitted *■ isjJ 3 

Total wounded tramfusrd “■ 1 1 19 

Fererntaft wounded tramfmed “ 9 5 

Average number of bottle* per 100 casualties ” 30 


The consolidated percentage of wounded transfused u 9 5% 

The total protein per too casualties varies considerabl) The high 
figure at Mamh was due to the fact that it was a battle against vay 
well-defended positions and in country that afforded no natural cover 
for the troop* An unduly high proportion of very severe injuries was 
thus sustained 

The consolidated average of the number of bottles of protdn fluids 
per too casualties works out at 30 

This figure and approximately 10% of casualties requiring 
transfusion are the important ones, and I think the minimum figures 
likely to be met in fierce fighting but they form a good basis for the 
estimation of requirements. 

I think the maximum figure would be about 15% requiring trans- 
fusion and 45 bottles of proton fluid per too casualties. In estimating 
requirements, however, more has to be provided to allow for wnxtage. 

Gases of abdominal wounds were retained in forward surgical 
units for seven to ten dap after operation and created an immense 
amount of work for the resuscitation officers. 

Apart from the trarafuuon of these cases before and during 
operation continuous intravenous glucose saline had to be given for 
five to seven dap after operation These case s often had to be operated 
upon before full resuscitation was possible, and demanded a great 
deal of judgment on the part of the resuscitation officer, especially In 
those in which an abdominal injury was suspected bur not obvious. 
Tor example, cases with Qurly Innocent looking buttock wounds often 
proved to be perforating injuries of the bladder or rectum add In 
these cases resuscitation needed much care until the injury had been 
dlAgnDied and operated upon. 
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the shortage of some items was acute I refer to all sorts of equipment, 
.g corks, blood bottles, needles, screw clips, adaptors and packing 

iso. 

In the desert 15 000 needles alone were unaccounted for and one 
an understand that a certain amount of misgiving arose in the 
[uartennastcr s department, to say nothing of the perturbation in 
ogh medical circles. I should like to stress that all used or excess 
quipment must be returned as soon as practicable to the nearest 
ramfuBon unit. If this ts not done the resources of the service may be 
trained to the utmost to keep adequate supplies going 

Inspection of stores - Stocks of apparatus and blood transfusion fluids 
hcruld be frequently inspected Rubber is apt to perish bottles get 
iroken, sterilized packets become damaged and stocks of glucose 
aline and plasma require going over from time to time to ensure that 
be> are still in usable condition. Advice is always given wilhngl) by 
1 field transfusion unit officer and any breakages and deficiencies 
node good. If a period of hard work is anticipated and if extra cqurp- 
nent can be stored and earned adequate issues can usually be 
uranged from a transfusion unit. 

Small portable boxes containing Tour wet or two dried plasma com 
ilete with giving sets were also supplied to certain R M O.i These were 
■penally useful if evacuation was delayed or if the urut was isolated 
x cut off 

Blood is used in the mam by field transfusion units - the only units 
woesiing refrigerators which are required for the safe storage of 
^ood. On occasion, however it has been possible to issue blood m 
anall insulated boxes containing bottles of ice It must be emphasized 
hat blood *0 issued is only safe for twenty four hours after packing 
Before using it, the contents must be carefully inspected regarding its 
Gtnai for use. This, of course, holds whenever blood is bang used 
wen when it is bang taken out of a refrigerator Appearance of cells 
snd plasma a important as well as the age of the blood. 

Uku TtsxscULaban, offiem — The importance that each field unit should 
possess a trained resuscitation officer should need do emphasis. Skilled 
resuscitation a all Important if a unit is going to save life, if it is going 
to evacuate its cases with the minimum of delay and if its cases are 
going to reach the surgeons m good time and m good condition 

The intravenous requirements of mtra-abdominal wounds, of chests, 
of burns, and of head wounds often require the most careful considcra 
non, and their progress needs constant supervision and assessment. 
Wule abdominal wounds and severe multiple lacerations and fractures 
often require many pints of pro tern fluids, chest, head and infected 
v * 0Unci * may onl> require comparatively small amounts administered 
“°wly and with due care The early rapid administration of several 
pmts of blood and plasma can well save the life of a man with two 
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fractured femurs, but the same treatment given to a man with infection 
of a severe untreated wound may lull him, even though the two cases 
may exhibit on superficial examination a comparable degree of shock 

Evacuation - The early evacuation of casualties by forward medical 
units needs no emphasis But from the resuscitation point of view one 
fact may be mentioned It is usually better to administer blood or 
plasma to a a£e and evacuate with a travelling transfusion before 
full resuscitation has been attained, than to keep him longer and to 
try to restore the circulation fully. Otherwise the forward medical 
units may be overcrowded and it will certainly mean delay in adequate 
surgical treatment for the case, with the possibility of infection and 
consequent deterioration in condition. It is often necessary? for surgical 
treatment to be undertaken in a bad case before full resuscitation is 
provided owing to the toxic factor involved. 

In the M.E F. it w r as the policy 7 of the service to provide a free 
supply of blood as far forward as possible, although considerable 
difficulty often beset us on the supply fines The surgical units must 
have blood, and if units further forward can be supplied with it so 
much the better. However, all units cany 7 plasma and it is for them to 
see that their stocks are adequate and that they know 7 where to get hold 
of replenishments easily and at short notice. In this way they should 
be well provided for, and can so resuscitate and evacuate their 
casualties safely and satisfactorily 

Use of B. T. needle. - I should like to put in a plea for tbe use of a 
blood transfusion needle rather than the use of a cannula for trans- 
fusion. A needle is very much easier and quicker to put in the vein, 
and fortunately it is found that the veins of a man in dire need of 
urgent resuscitation are almost always quite well filled, and easy to 
enter with a needle The technique of venepuncture with a B T 
needle is not as simple as it looks, but it can easily be practised with 
a piece of fine bore rubber tubing covered with cellophane or paper 
and suitably 7 fixed. A little practice in this vital procedure is well 
repaid. 

It must be remembered that the further down the line a casualty 
gets the more intravenous therapy 7 he is likely 7 to receive m the form of 
blood, saline or sulphonamide In general hospitals one often found 
cases which had had several transfusions by 7 means of cannulas on 
their wav back, and had no suitable veins left If a cannula has to be 
used, it is better to make use of a vein on the forearm or ankle than to 
use the more obvious ones in the antecubita 1 fossa. 

Prolonged and slow transfusions can be given with a needle, pro- 
vided the latter is w 7 ell placed up the lumen of the vein and secured 
firmly in position with elastoplasL 

The use of a splint is almost essential if, as usually 7 happens, the 
transfusion cannot be continually supervised If a splint is used for 
any length of time the elbow should be flexed slightly usmg a splint 
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of Cramer’s wire and POP slab If it can be arranged, it is much 
more comfortable for the patient to have his forearm in pro nation 
rather than in full supination. 

Stand transfusions -The administration of protein fluid into the 
bone marrow of the sternum is worth remembering in a case in which 
no veins are av aila ble, e.g bad burns or m multiple fractures, or m 
t particularly restless case. Blood will run In only slowly but plasma 
can be given -quite fast. The method is not one of choice, but might 
on occasion prove useful It is described by Tocantins and O Neill 
m SurgtJj Gjnttologj and Obstetrics September, 1941 73 281 An 
ordinary blood transfusion needle can be adapted for this purpose 
with a little ingenuity 

Taking blood locally - Much has been said on the question of forward 
medical units using walking wounded as donors. Although it has been- 
done with good effect on numerous occasions I do not t hink it is 
entirely satisfactory There is usually little tune to group and bleed 
donors if the unit is busy The careful grouping of the donors requires 
an officer experienced in this procedure, and also needs good high 
dtre grouping serum. The possibility must be borne in mind of the? 
grouping serum having gone off and of the citrate being contaminated 
and unfit for use if it has been stored too long 

Sicily - In the seaborne invasion of Sicfly each man m the smaller 
medical units earned a bottle of plasma and a giving set m ha pack, 
each in a waterproof container Thus the unit was certain to have a 
considerable amount of plasma available, even if its equipment got 
lost or damaged and so it was able to commence resuscitation measures 
as soon as it got ashore. 

One field - transfusion unit which went m very early earned 80 
bottles of blood m insulated boxes which were slung on a stretcher 
earned by four orderlies in addition to their packs and equipment. 
The officer i/c wrote to me it was beastly heavy gomg from the lsmding 
craft and we almost wished we hadn t brought the stuff However 
we were transfusing with blood within an hour of getting ashore and 
the results well justified our efforts. 
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BLOOD TRANSFUSION IN THE FIELD 


SURGEON LIEUTENANT-COMMANDER F P ELL IS 

Royal jVacal Hospital, Haslar, Gosport 

The piovision of facilities for the transfusion of protein fluids such as 
blood, plasma or serum, in H M ships, presents certain difficulties 
which are peculiar to naval warfare 


TABLE I - THE TRANSFUSION PROBLEM \T SEA 


(1) Warships may be congregated in fleets at one nme, and scattered all 
over the v orld shortly afterw ards Stores of transfusion fluids must 
be equally distributed according to scale between all ships, as it is 
not known when and where they may bate to go into action 
Supplies must, therefore, be large 

(2) Medical Officers are also wide!} distributed to the different ships 
Rarely m sufficient numbers to allow for the provision of separate 
transfusion teams Ma) frequently be short of practical experience 
of the transfusion methods 

(3) High incidence of bums causes demand for serum Considerable 
incidence of blast mjunes, nitrous fume and carbon monoxide 
poisoning provide traps if transfusion is too hasty 

(4) The practical difficulties, when short-handed, especial!} m small 
slups, are ahvavs considerable 

The pioblem of supply is comphcated by the fact that all warships 
must be complete operative units, and although employed in non- 
operational spheres for much of then time they must be fully prepared 
for front line action with a minimum of delay, this means that such 
resuscitation facilities as aie considered necessary must be always 
available m all ships on active service within the limits of supply This 
provides the first point of contrast with the situation m the Army, where 
the administrative authorities have some premise as to ■where the battle 
is likely to take place and are able to concentrate then supplies m 
advance units near to the forward areas 


The distribution of medical officers has also to be equallv carried out 
throughout the fleets and the allocation of one, two oi three medical 
officers to single ships is madequate to allow for the special training and 
occupation of some of them m the special duties of transfusion or re- 
suscitation officei 

There can be no organization m naval w arfare to compare with the 
mobile teams of resuscitation experts who are now carrying out the early 
transfusion of batde casualties ashore, and whose records have added so 
gready to our knowledge of die piactical treatment of shock m this war 
As a result practical expenence has mainly been gamed m base 
hospitals and hospital ships where, too frequently, cases have not been 
received before a lapse of eight to tt\ enty hours aftei wounding, and the 
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opportunity for observing the acute phases of shock has not ahvay* 
occurred 

The dim cal problem has also been modified by several factors. The 
high incidence of bums m man) actions has resulted m heavy demands 
cm plasma or serum Medical officers must be very wary lest they trans- 
fuse cases with blast injuries to the lungs, which arc to be anticipated in 
bomb shell mine or torpedo explosions occurring in the confined and 
crowded i paces of a ship In the presence of fire, nitrous fume or carbon 
monoxide poisoning ma) occur and arc additional contra indications to 
transfusion. 

Furthermore, the practical difficult) of performing venepuncture or 
venesection in a vibrating ship proceeding at full speed with the turmoil 
of damage repair or possibly ofa running action is olmouil) considerable 
- especially if the operator has not had recent practice. The possibility 
of transfusion by sternal puncture has been suggested for such an 
occasion. \\ e have no practical experience of it and apart from possible 
mis attendant upon such a procedure in unskilled hands, one u 
doubtful if it would prove of practical value It would be interesting to 
bear the experiences of someone who had earned out transfusions by 
the method. 

The emergencies at sea will fall into three mam categories the first 
when the casualties arc so numerous that the provision of adequate 
first aid and dressing of wounds together will more than tax the full 
faoliilcs available (H.NLS Illustrious heavily bombed off Malta) the 
*ccond when, following essential first aid - such as immobflizauon of 
fracture* and securing adequate haemostasis - has been earned out, 
transfusion of the most severely wounded may be attempted Lastly 
with the occurrence of only two or three casualties, due possibly to 
isolated accidents or bomb splinters, it should be practicable to exhibit 
the full care and attention which adequate resuscitation de man ds. 


Blood and Blood Substitutes 

1 Srm t and plasma - For use in ships the choice of a protein fluid 
Wb upon dried plasma or serum. These blood substitutes can easily be 
Praxxved, do not require careful refrigeration and are apparently un 
riterrd by constant vibration. They achieve an admirable therapeutic 

in the treatment of burn shock and the initial treatment of 
°fig*mic shock, and the incidence of ad verse reactions is low We know 
scrum can be safely used after preservauon for three yean - how 
lon g this period of safety extends beyond that time we do not know but 
it may well be considerable The double bulk of carrying bottles of dried 
*crum and bottles cSsalou for their reconstitution, when this a necessary 

- 1 a heavy strain upon transport. 

2 Blood. - The cluneal indications for the use of whole blood at sea 
■ra to be anticipated under the following circumstances. First, after two 

three bottles of plasma have been administered and recovery has not 
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they wci c burnt Two of them, with gross htemoconcentialion, died, 
Tiic improvement in the othei eases was remaikable 

Clegg and Wolfe have desenbed how they licated 16 of the moi 
desperately burnt cases in the hospital ship ‘Maine/ which was lyin 
in the haiboui at this time Their cases were all severe, 7 died, an 
plasma was considered to be the great factoi in saving the majorit 
of the sutvivors 

Protein fluids ate essential foi these cases, and it is likely that, : 
the standaid method of ticatment is to change fiom the pnnciplcc 
applying a coagulating application to extensive burnt surfaces to ilia 
of using non-occlusivc cicams, the demands for such fluids may wel 
outfilup the sources of supply at times, 

'J'hc great value of flesh blood was obseived in the treatment of tin 
sometimes suipiismgly sevoic anaemia which may oecui seven to tei 
day, aftei burning. 


Summary 

(1) Reconstituted plasma 01 seium is the piolein fluid of choice 
foi tosusc Ration in ships 

(2) If blood is stiongly indicated it should be freshly drawn from 
tellable donois. 

(g) Ready availability of tiansfusion facilities must not be allowed 
to dazzle clinicians and pt event their carrying out the essentia! 
fust-aid which should always picecdc the tackling of transfusion 
problems 

(4) Tiansfusion at the eaihest possible time aftei wounding is 
essential if wounded are to suivive severe ohgacmic shock A large 
miscellaneous gioup ofseveiely wounded cases wcic received within 
ten hours after wounding, the immediate mortality was not great y 
afTccted by the lack of elaborate tiansfusion arrangements 

(5) Scrum tiansfusion of burns will often achieve adinn able thcrti 
pcutic lesults even if initiated, by foicc of cncumstanccs, after a cay 
of twenty-foui to thnty-six boms after wounding 

(6; The suigcon should always sec the case pnor to resuscitation^ 
possible For the despeiatc cases, surgery is nearly always cs5 ^ n !.^ 
but should be minimal, and icsuscilation should be continue a 
opei alion 

(7) Great cate should be exercised m transfusion of case, 
injury to the lungs 01 chest wall 

(8) If tanning of bums should 1 ’ ced by the use 

coagulating applications, the dem am or P^ 11 

gjeatly increased 

R 

Clegg, H W , and Wolfe, H R. I (i„ 
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BLOOD TRANSFUSION SERVICE 
FORWARD UNITS IN NORTH AFRICA 

MAJOR GEORGE LUMB, e-ajlc. 

Resuscitation in the field under active service conditions is performed 
very largely by fi eld transfunon units These arc small units consisting 
of an officer two n u mng orderlies and n driver The following account 
n based on the experiences with such a unit during the North African 
campaign m Algeria and Tunisia. 

Siting -The nting necessary' for forward transfusion work a of 
interest. Except in special circumstances, such as assault or parachute 
landings, it is usually of no value for a regimental medical officer to 
attempt any advanced resuscitation. The field ambulance, either in its 
advanced or main dressing station, the casualty clearing station and 
the field dressing station are equipped to perform their own trans- 
fusions, but during an action it is usual to place a field transfusion 
unit with one of these units if numbers of acute casualties are expected 
One can therefore study the best position for foil resuscitation by 
observing the ideal nting of a field transfusion unit 

The important factor in deciding where to place the transfusion 
team is not one of distance but of time. The best time to sec a case is 
between two and three hours after the man has been hit The site, 
therefore, may well vary from one to several miles from the fighting, 
according to the terrain of the battlefield \ 

It is a point worthy of note that at this time interval most of the 
effects of primary shock will have passed off" and the problem of 
diagnosing secondary shock will be very much simplified 
The ideal combination for forward operating consists of two field 
surgical units working with one field transfusion unit. The advisability 
of divorcing the field transfusion unit from field surgical units and 
placing it further forward in order that resuscitation may be started 
earheg and continued tn rouU to the surgeon haj often been argued. 
Thu n a bad practice as it 11 undoubtedly true that a peak point in 
the recovery Is reached, which it a impossible to regain once it has 
passed If this point should be reached before the case has got to the 
surgeon - as may easily occur if the two units arc not together - m uch 
damage may be done. Separation of the units will involve performing 
a transfusion while the patient is m transit and the ease with which 
transfusions am be earned out in an ambulance depends very largely 
on the terrain In the Desert Campaign they were performed with 
•otne success, whereas m Tunisia it was almost impossible to keep an 
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intravenous drip going whilst the ambulance car jolted over the rough 
mountain tracks 

Equipment -The equipment of the transfusion unit is good and 
adequate A three-ton lorry fitted with a refrigerator driven by a 
small petrol motor is provided, and this excellent vehicle provides the 
home and storehouse for the unit. An undoubted deficiency in equipment 
is a tent or pentliouse for u c e either as sleeping accommodation, or as 
a place in v/hich to work. Most units, however, speedily correct this, 
once they are overseas, either by means of judicious friendship with 
some amiable quartermaster or by turning a blind eye to the 
acquisitive faculties of the orderlies! 

Functions. - The chief functions of a transfusion unit in the field are 
sorting, resuscitation, and preparation of operation lists for the surgeon. 
It is valuable also for the field transfusion unit officer to be in charge 
of the post-operative ward, where he can supervise intravenous 
therapy and continuous gastric suction and Javage The importance 
of the same field surgical units and field transfusion unit working 
together over long periods is clear Each one has confidence in the 
other, an essential feature for an efficient team. As one of the chief 
preliminaries to adequate resuscitation the importance of making the 
patient comfortable despite poor working conditions cannot be over- 
stressed ft is interesting to note how efficient at achieving this the 
R.A M C. orderlies become 

With regard to transfusions, there have been long arguments as to 
the relative quantities of blood and plasma which should be used for 
ideal resuscitation. As a personal experience it was found that for most 
injuries other than penetraiing wounds of the abdomen, a ratio of 
3 pmVj of plasma to j pint of Wood was usually satisfactory, whilst in 
abdominal injuries more blood was required, most frequently in the 
ratio of one to one 

Replenishment of stoics is done by the base transfusion unit, 

.Summary 

In conclusion three salient points may be repeated 

(1) The importance of siting the resuscitation unit at a range of 
t v.o to three hours from the place of injury 

(2) The importance of close co-operation between surgeons and 

transfusion teams 

(3) The duties of the field transfusion unit should be comprehensive 
of all aspects of resuscitation and not simply confined to transfusion. 
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BLOOD TRANSFUSION SERVICE 
SUPPLY PROBLEMS IN AN OVERSEAS BASE 

BRIGADIER J 8.L BOYD oal, *jij* 

HtodfmrUrt, Sctthsh Cmumnd 


The nrg iniTw tmn and administration of the blood transfusion services 
in an oversea* base is earned out by the base transfusion urut (B T U ) 
There a one such unit in each theatre of war, with a sliding scale of 
personnel and transport to enable its size to be actuated to that of the 
force which it is serving 

The BTU occupies a place midway between the army blood 
supply depot (A 3 S D ) at home and the fidd transfusion units 
(F T Uj) and transfusion departments of general hospitals and other 
smaller medical units in the field. Its mam functions arc to budget 
for and procure or manufacture the necessary supplies of transfusion 
and infusion fluids and apparatus, to mai n tain adequate stores of these 
itans and to distribute than to the consumer units. 

The items handled by a B T U fall into two distinct categories, 
namely articles such as plasma, crystalloid solutions and apparatus, 
which are relatively non-perahable, and blood, which a essentially 
perishable and calls for special arrangements. 

Most of the non perishable articles arc obtained through the same 
channels as other medical stores, and differ only m bang supplied by 
A.B.S D The policy adopted in ai Army Group was to take across as 
much as possible as soon as possible, to build up a substantial reserve, 
and to maintain thu by monthly demands. The target reserves of 
plasma and saline were 20 000 and 30 000 bottles respectively 


FI » im a normally comes from A.B.S D but m M.ELF , owing to 
sudden demands and shipping delays, it was found necessary to 
produce it locally on one occasion (Cot the invasion of Sicily) Provision 
cants In the war establishment of a B T U for a plasma making team, 
but thu should be required only in very exceptional circumstances. 

The manufacture of crystalloid solutions is one of the commitments 
of the BTU ^nd is undertaken as soon as the umt is settled down in 
suitable premises, with adequate water and electricity supply work 
rooms, etc. In the prel iminar y stages supplies must come from the 
A 3 S D 


The reconditioning of giving sets is also undertaken by the B T U 
when it a settled down. Forty workers, half of whom must be skilled, 
can turn out four hundred sets a day \ cry cartful supervision, and 
inspection of finished work, 11 essential. 

Whole blood presents special problems of supply if waste a to be 
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avoided. It must be kept at a low temperature (2 0 to 6° C.) and must 
be used within twenty-one days of being diawn 

It is impoitant to estimate 1 equipments as accurately as possible 
The original foiecast that about 10% of all wounded would lequire 
transfusion piovcd remaikably accuiatc In the MEF this was almost 
exactly the figuic and Table I gives the equivalent figures for 21 
Army Group ' 


TABLE I - ANALYSIS OF TRANSFUSIONS 



/n 

1 , - Forward Units 

Bottles per case 

Total blood 
and plasma 

Ratio of blood 

D-Day to Sept 30 

Transfused 

Blood 

Plasma 

per ease 

to plasma 

12 

2 6 

1 5 

4 1 

1/06 

Oct. 1 lo Dec 31 

” 5 

2 1 

1 5 

3 6 

1/0 7 

D-Day to Sept. 30 

n 

9 2 

- Gencrae Hospitals 
is 15 

a 7 

1/1 3 

Oct 1 to Dec 31 

7 5 

1 3 

0 7 

2 0 

1/05 


For practical purposes it is convenient to budget in terms of bottles 
required per 100 wounded Table II shows the actual consumption 
loi different penods in the M E and European campaigns 


TABLE II - PROTEIN FLUIDS PER 100 WOUNDED 
{Number of bottles) 


Nov 1 q^o-Sept 1941 

Blood 

n 

Plasma , 
15 

, Total 
17 

Oct 1941 -March 1942 

18 

15 

33 

Apl 1942-Sept 1942 

23 

45 

68 

Oct 1942-Mnrch 1943 

50 

50 

100 

Apl 1943-Aug 1943 

48 

37 

85 

D-Day-Scpt 30 

51 

45 

96 

Oct 1 -Dec 31 

43 

39 

82 


It amounts loughly to 50 bottles of blood pci 100 wounded and this 
was the figuie used tlnoughout the Euiopean campaign It is much 
more difficult to foiecast the numbei of wounded During penods of 
sustained fighting, as in the early days in Normandy, casualties were 
relatively constant and tuinovci rapid Demands vaned from 200 to 
600 bottles per day, and with a 1 cgulai daily consignment there was 
no difficulty in avoiding wastage In the latei stages, with alternating 
quiet penods and battles, the position was moie difficult, as plans were 
often changed at shoit notice The general principle adopted was to 
avoid sudden large demands and to build up a reserve for some days 
m advance, so diat when an offensive started ample stocks were in 
hand, and an enhanced daily supply arnving 

The source of supply of whole blood turns on the relative positions 
of A.B S D and B T U In M E F it was necessary for the B T U to 
take blood locally, and a large ‘blood-taking’ department was 
established In 21 Army Gioup all blood came from A B S D except 
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during * few period* of prolonged bad weather, when the bleeding of 
army donor* had to be undertaken. All F T Uj in the assault group 
landed with supplies of blood m thar refrigerators, and until air-etnps 
were functioning on the other side, 400 bottles of blood (1 ton) in 
special insulated boxes were femed over daily by a naval despatch 
boat. As soon as possible, air transport was instituted and except in 
bad flying conditions remained the transport of choice. 

Important points in the smooth functioning of tho system are - 

1 Immediate communication with A.B.S.D - preferably by tele 
phone through the War Office. 

& Permanent location of a collecting party- with a refrigerator 
truck on the air field otherwise consignments are constantly going 
astray 

Efficient distribution from B T U to forward units is of the greatest 
importance. This became very obvious in M ET where an F T U was 
unappropriated and given thn special task. Included in the modem 
BTU are forward distribution sections, known as advanced blood 
banis (Ail B-i) one of which a posted to each army and allocates 
a section, complete with refrigerator truck, to each corps The chain 
of delivery is from the headquarters of the B T U to the headquarter* 
of the A.B.B thence to the section with each corps, thence to the 
consuming units. 

The slogan of the distribution system is delivery on the doorstep 
for experience has shown that anything short of tins, such as getting 
FTUj to collect blood from the A.B.B invariably breaks down 
during a rush period It a important to keep the same section perma 
nentlv attached to one corps, as the men get to know the units they 
have to visit, and smooth working a ensured. 

An advantage of this delivery system is that it works m reverse, and 
collects and returns empties for re filling and used giving sets for re 
conditioning Blood alone 11 on the free list. Everything else is supplied 
only m exchange for its used equivalent, unless it be an ini tial supply 
or a bona fide emergency demand. 

The professional activities of this versatile unit are manifold, and 
include maintaining a constant -check on the quality and more 
opeoally the sterility of the potentially dangerous items which it 
«*ues- It undertakes the training of officers and other ranks m trans- 
fusion technique, and its experienced officers are constantly m request 
to act ns advisers both to aemor officers m matters of policy and to 
toansfuuon officers in everything pertaining to their specialty 

The base tra nsfu s i on unit is a product of the war Its origin was 
modest, its evolution gradual but it is beyond doubt that it is now 
established as one of the key units m the modern set np of the medical 
•Wvices m tbe field 
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BLOOD TRANSFUSION SERVICE 
ORGANIZATION AND RESULTS IN 
21 ARMY GROUP 

BRIGADIER SIR LIONEL WHITBY, cvo, kc 
Consulting Pin naan m Blood Transfusion and Resuscitation to the British Antpi 

Since last speaking to this Conference in 1943 [see page 183] the 
organization of the Arm\ Transfusion Service has been put to the 
supreme test, and would appear to have withstood the strain I attribute 
this mainlv to the esprit de corps which has been built up in a service 
which is a distinct department of the Army Medical Services, and 
which has thereby provided the personal touch Only thus have we 
been able to maintain supplies, whatever the obstruction and whatever 
the weather Only thus have we been able to provide officers with 
sufficient skill and knowdedge to gam the trust of surgeons for selecting 
the operation list and for taking the responsibility for post-operative 
care This, in its turn, has freed the surgeon of much worry, has saved 
his time and enabled him to concentrate on his own work We have 
also reaped handsome dividends from our School of Instruction, which 
has been in continuous operation since 1940 Here w r e have dissemi- 
nated knowledge to over 2,000 of oui officers and men, and we have 
had the chance of making manv friendships wuth the 200 American 
officers who have come and sat at our feet Our organization differs 
from that of all other armies, in that we have an army blood suppl) 
depot in England, which is the basis of supply, and which is independent 
of commercial firms, we have a base transfusion umt in every theatre 
of operations, which is mainl) concerned with distribution, whilst 
field transfusion units m forward areas do the practical work in 
conjunction with field surgical units 

To date, the B L A in Europe have received some 97,000 pints of 
blood, 57 000 pints of fluid plasma, 45,000 pints of dried plasma and 
133,000 pints of glucose-saline The mam worry has been the delivery 
of blood in good condition and of guaranteed group In the British 
Arm} we have been meticulous about refrigeration from the time of 
collection to the time of use, and w r e have made it a rule to test both 
agglutinogen and agglutinin content of the blood before accepting it 
as Group O To these two details I attribute the fact that there has been 
no suggestion of transfusion disasters, and no report of an incompatible 
transfusion. It is true that there has arisen a number of cases of un- 
explained post-operative anuria, but most authorities consider that 
this may arise irrespective of transfusion The fundamental pathology" 
is not vet understood, but it seems probable that renal ischaemia 
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preceding resuJCitation may so damage the kidney that it cannot 
afterwards receiver its normal functioning potver 

The results of this service have been remarkable, when taken in 
conjunction with the life saving measures which can complete the 
good work begun by the intelligent application of transfusion, namely 
prompt and efficient surgery and the control of sepsis with pcmdGm 
uxj sulphonanudes The recovery rate of the wounded has been 
estimated to be from 80 to 95% Nevertheless, the running of a 
transfusion service, and the man supply of readily infected biological 
products, have been a tremendous responsibility 
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BLOOD TRANSFUSION SERVICE 
ORGANIZATION AND RESULTS 
AT A HOME BASE 
SQUADRON LEADER B 1L HEAP ruxj 
Ofrr, « c R-A.F M 0 HU Blmi Tftm 

My remarks arc confined mainly to the experiences of a mobile team 
during the period June 1944-Apnl, 1945. Tha R.A.F team had spent 
a considerable time pnor to D-Day at Nottingham, where it shared 
the laboratory facilities with the Ministry of Health Regional Trans- 
fusion Service, its objects being to collect blood for plasma processing 
*nd to render token support in supplying civilian hospitals with 
fresh blood. 

With the advent of active fighting on the Continent, it was considered 
that this team would be most profitably employed in the North 
Midland area and that its prime function should be that of blood 
collection. We were informed that convoys of a 00-300 wounded would 
he arriving w the region at regular intervals - for which we should 
have to organize a blood supply service. In addition, we were required 
to co-operate with the Leeds and Sheffield depots in the supply of 
fresh OiV blood to the Army Transfusion Service for use in the for- 
ward areas 

All bleeding performed in this region was on a mobile bans earned 
oat by the RAF team and a Ministry of Health team of slightly 
larger composition. Pnor to July 1944, the R-A.F team had an 
average monthly production of 1 000 units of blood - 450 group Oi V 
onus going to the blood bank and 550 units of other groups to the 
phuma pooL The extra commitments after D-day called for an in 
crca>c d monthly production of 1 500 units - 1 000 group OiVj going 
the blood bank and 500 of other groups to the plasma pooh Tha 
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doubling of the OiV output with only an incicase of 50% in our total 
output was achieved by selective bleeding 1,500 units per month, 
however, was the maximum our limited laboratory and refrigeration 
facilities would allow The Ministry of Health oigamzation similarly 
inci eased then output - resulting in a combined monthly yield of 
about 3,000 botdes 

Our woihing piogramme consisted of donors sessions on Tuesdays, 
Thursdays and Sundays and laboratory proceduie on Mondays, 
Wednesdays and Fridays To maintain a steady supply of fresh blood 
and to spread the laboiatory duUes as evenly as possible, the sessions 
were planned to produce a guaiantced yield of 125-140 units per 
session The pioblem of obtaining a fixed return fiom volunteer panels 
was solved as follows Donors wei e of thi cc t)g?es - 
1 (1) Civilians enrolled m well-established donoi panels recruited by 

the Ministry of Health and called-up by postcard to suitable centres. 

(2) Civilians enrolled in factoiy panels administered by the factory 
first-aid officer 

(3) A limited numbei of Army training depots, ordnance depots 
and RAF stations - containing a problematical number of un- 
gioupcd donors The RAF stations in this area were largely excluded 
from the scheme as they are mainly operational 

The Sunday session was devoted entirely to bleeding known OiV 
donors from the civilian panels, a variety of premises being used for 
this purpose The donors were called by postcard on the assumption 
that seven people per \ houi, or twenty-eight per hour, would attend 
The call-up was based on the average percentage attendance of 
sessions held picviously, and showed rcmaihable variations m different 
aieas Our most responsive locality yielded a steady letum of 95% of 
donoi s called and the least responsive 33% On this basis, the first 
locality would yield 140 units of blood for 150 postcards and the 
second 140 foi 420 cards By this method, although the card numbers 
fluctuated, the blood returns remained static and numerous sessions 
were earned out with a fixed return of 130-140 units The ] -hourly 
appointments system has proved of untold value, as it has banished 
queueing and ensured the 1 e-attendancc of donors on future occasions 
Postcards and donor lists were prepared before D-day and, when the 
tunc came to use them, only a date stamp was requited 

The Sunday yield of OiV (Universal) blood was group-checked and 
Kahn-tested on Monday morning and collected by the Army Trans- 
fusion Service on Monday afternoon Thus the blood was only 24 hours 
old when it left us - ensuring a reasonably lengthy period of usefulness 
on the Continent 

The Tuesday session was devoted to visits to factories, where a 
fixed percentage of Oi V s was collected to support die local blood bank. 
The Thursday session was confined to service units -OiV s going to 
the blood bank and the others to the plasma pool 
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During thn period, I have been impressed by the enthusiasm of 
both civilian and Kmce donors, is ho showed remarkable under 
standing of the urgent need for blood. 

Vinous propaganda methods are used in recruiting new donors - 
official M.O I posters and booklets proving less successful amongst 
service personnel than amongst civilians. Service units were en 
couraged under official guidance to produce their own propaganda - 
with remarkable results in some cases- 

These remarks vvifl give you some idea of the planning required to 
ensure an adequate, but not unweld) , blood bank and here I would 
like to pa> tribute to the excellent performance of the W.AAF 
nursing orderlies, who with only three days per week at their disposal 
for laboratory work not only maintained nil the blood taking equip- 
ment, performed the group-checking and Kahn testing and syphoning 
and filtration of the plasma but also found time to make up and ste nlae 
coundess blood -giving sets for use in hospitals and R-A F stations. 
Some relief from the rather monotonous tasks associated with a 
transfusion laboratory was afforded b> the interchanging of thar 
duties. 

Local blood distribution. - We were fortunate over the problem of 
distribution in that we had relatively short and fixed lines of com 
mam cation - and the blood stocks could therefore be despatched with 
out refrigeration en route All the key hospitals receiving wounded 
were within 35 miles of Nottingham. These hospitals, comprising 
B.MJ5., Army’ R.A F and American Army units, were all supplied 
With a fixed quota in accordance with thar needs at weekly intervals. 
The van delivering these supplies also collected any time-expired 
bottles for plasma processing A 04 hour per day emergency service 
was instituted for hospitals having exhausted their quota and needing 
further supplies, blood bang sent by transport, train or bus according 
to distance and urgency of the need. 

The hospitals played thar part in helping us to organise a smooth 
distribution service by giving us ample warning of the probable 
*mvai of convoys - ordering early to avoid disappointment The 
greatest number of Oi Vj held for local issue at any one pcnod was 
S°o and the smallest 1 1 , but we never had an overdraft l 

As the home bomber stations contained no facilities for keeping 
fresh blood, they were mued with dried plasma, distilled water and 
grvmg sets to meet the possible casualties resulting from the increased 
ofcmve of the latter part of 1944. In May 1944 all operational 
bomber stations in this regKm were issued with packs containing 
6 plasma 6 distilled water and 6 blood-giving sets, and a further 
roovc was placed at each of the adjacent bomber group headquarters. 
Theic supplies came from the stocks of dned plasma we had built up 
during the earlier part of the year 
The key hospitals in the area alao had thar stocks of dried 
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distilled water and se Is incited to a maximum holding of 200 units 
during the early summer, the minoi hospitals receiving supplies on 
a reduced scale 

Results achieved by the Blood Supply Service - Out follow-ups have been 
in the nature of routine enquiries to the surgical personnel of the 
various hospitals concerned in the North Midland Region Both 
civilian and service surgeons who have been contacted in this area are 
all agreed on one point - all have been surprised by the excellent 
condition of the wounded teaching this region Many of the cases 
have had considerable attention, of course, before reaching the 
Midlands 1 his happy state of aflairs is a great tribute to the work of 
the Army 1 ranslusion Service and to the surgical teams operating in 
the forward areas 7 he blood used in this area was mainly for cases 
whose condition had deteriorated in transit and casualties undergoing 
further rnajo; operations in the hands of specialist surgical teams, such 
as thoracic and 01 ihopaidic units All transfusions weie peiformed mth 
a minimal reaction rate and only foui cases were referred to our 
laboratory foi further investigation. These cases were all sirmlar- 
having received massive primary tiansfusions ol OiV blood some 
seven to ten days previously and now requiting further major opera- 
tions at tended by secondary tiansfusions. The hospitals’ difficulty 
arose m cross-matching, and this was probably due to a combination 
of factor's (a high tilre, side reaction due to chemotherapy, and sepsis) 
We overcame tin s problem by putting up samples of the patient’s 
seia against batches of from 40 to 50 units from the Wood bank. In 
this way it was always possible to find two or three bottles in which 
no agglutination oocuired (aftei two hour's’ incubation at 27 °)' 
Follow-up of these cases showed that the secondary transfusions all 
p roared ed smoothly and without incident. 

As regards the transfusion of aircrew casualties on bomber stations, 
our returns indicate that no bomber group used more than its quota of 
six sets per station during the six months July-Septcmbei 1944 The 
station medical officers, howevet, have appreciated the value of plasma 
in the occasional severe injuries the> have been called upon to treat 
from time to time, and many have lilted brackets to their ambulances 
to hold MR C type bottles for transfusion in transit The RAF, 
hospital receiving bomber casualties in tins area has commented 
favourably upon the condition of casualties arriving with a plasma 
drip in action - jrar ticularJ) in bum cases. 
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ORGANIZATION AND WORK OF THE 
WAR OFFICE SELECTION BOARDS 

BklGADIER T FERGUSON RODGER 

A sshial Dvtctor tf Anrp tAnfrr Jl tr QJri [Ofim Stkcttm) 

History of officer s election. - In the earl) part of the war it became clear 
that some method other than mere interviewing would be required to 
teket candidate! for m m mi m om. This opimon was reached for 
vinous reasons - 

(1) In contrast to previous wars, the Arm) had \ery little experience 
of contact with the enem> and the test of battle was, for the most part, 
not available for the selection of good officer material 
(a) It was known that the German Army from about 1926, had 
used scientific methods of selection for officers and specialists. Some 
account of these methods had been given by military attaches and by 
Germans themselves. There were a number of contributions to scientific 
journals describing the bans of their officer selection testing 

(3) Selection testing for O.R~s in the British Arm> had already 
proceeded to the point where it became logical to extend this selection 
to the point at which it would be most important, namdy m the 
choice of those who should hold commissioned rank 
At first the experiments which were earned out in Edinburgh were 
on an unofficial bans. Several of the German tests were used plus an 
intelligence test and a psychiatric interview The German te?ts came 
oat of this investigation without much bang able to be said in their 
favour, and attention ivus concentrated on the use of the psychiatric 
interview and intelligence tests It was, however dear from the 
beginning that an assessment of personality must be made on the 
broadest possible bam and that psychiatric interviews plus written 
psychological tests would never be enough For this reason, as soon as 
the experiments left the unofficial and informal stage, military officers 
*rre brought in. 

An experimental unit was started In January 194a and more intensive 
mvestigauon was earned on, with the result that several other items 
were included. By March 1942 a practical scheme for officer selection 
tcttm g had been worked out to the satisfaction of the War Office and 
other units were started up throughout the country sa that, for some 
f k° ri thj past, all candidates for commissions appeared before one of 
these units. 

of the W OSJlj - That u the background of what have 
become widely known throughout the Army as War Office Selection 
"°* n h The personnel constituting the Board are as follows — 



2l6 


INTER-ALLIED CONFERENCES ON WAR MEDICINE 

1 Piesident (colonel) 

2 Deputy president (lieutenant-colonel) 

3 Senior military testing officer (major) 

4 Two other military testing officers (captains) 

5 Two psychiatrists - one a major specialist and the other a 
graded psychiatrist 

6 A psychologist 

7 Technical officers from various arms 

Ihey are assisted by O R personnel such as cleiks, orderlies, etc, 
and by two sergeant testers from the staff of the directorate for selection 
of personnel Each Board has an output of about 120 candidates per 
week They occupy premises which include testing rooms, interviewing 
100ms, living accommodation shared by officers and candidates and 
sufficient ground near the Board for outdoor testing The candidates 
are accommodated as officers, discipline is relaxed during the period 
of testing and there is an atmosphere of comradeship and goodwill 

In order to ensure diat differences of rank do not obtrude, the 
candidates wear arm bands with numbers and are known throughout 
the period of testing by their numbers The period of testing vanes 
somewhat according to the accommodation and programme adopted 
by individual Boards It is nevei less than forty-eight hours or more 
than seventy- two hours 

Tests - The written tests consist of - 

Intelligence tests, these are three in number 
A The matrix test 

B The verbal intelligence test (S P 15) 

C The reasoning test (S P 45) 

With this batter)^ of tests we are able to give a very reliable 
intelligence rating and we are also able to assess the particular talents 
which go to make up the candidate’s level of intelligence For example, 
a candidate may score high m the verbal intelligence test and low in 
the matrix test, -which shows that he has a less practical turn of mind 
than a man who scores high m the matrix test and low m the verbal 
test 

By testing large numbers of O C T U cadets and serving officers, 
norms have been derived which show that to make a tolerable officer, 
intelligence must be at least as high as that of the average private 
soldier This level is taken as the km est acceptable intelligence grading 
for officers and candidates are rejected who have an intelligence 
rating below this minimum 

Questionnaires - Two questionnaires are completed by the candidate. 

The first is a factual record of his history for use of the interviewers 
including the president and the psychiatrist and the second quesUon- 
naire is for the use of the psychiatrist only This second questionnaire 
covers the famil y history and also aims at discovering those candi ates 
who have chrome complaints, possibly of a neurotic kind, which 
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out»de the scope of medical clarification The idea here is to obtain 
Kane measure of the day to-day efficiency of the individual so far as it 
h determined by the presence or absence of minor complaints It is 
aho an aid in picking out those cases whom the psychiatrist considers 
require special investigation 

The vxrd association test - A senes of 50 words are exposed on cards 
for fifteen seconds each during which time the candidates have to 
write down their spontaneous responses as fully as possible. This test 
h derived from Jung’s word association test. The selected words In this 
case concentrate on aspects of the personality which have been found 
to be important in the selection of officers. For example, there is in 
the senes a group of words which have two categories of meaning 
Xhey can be used m a military sense or in a axial or industrial seme. 
From the responses to these words a good deal of information n 
obtained about the prevailing trends m the mind of the candidate, 
and an opinion can be formed as to whether he is directed m a healthy 
way tenvards ha present task or is preoccupied with purd> personal 
matters. Certain other words evoke reactions In insecure anxious 
individuals with deep personal problems. Very often a response to 
these particular words is a blank which suggests such a degree of 
preoccupation with personal difficulties that the need to interview 
the candidate carefully is at once suggested. 

Tht thematic apfxrctpho* tat - These pictures ore derived from part 
of a test devised by Murray of Harvard and described by him in his 
book Explorations in Personality They are vague rather sombre, 
and dramatic pictures portraying ambiguous social situations The 
stories the candidate writes about them usuall> involve ha own 
dominant fimtasy trends. 

All the information gathered by the questionnaires, word association 
test and thematic apperception test is gathered together by the 
commanoned psychologist who wntes out what is known as the 
‘penonalit) pointers. These arc, as the name indicates, merely 
pointers to those features in history and personality to which the 
psychiatrist will pay special attention during his interview 

If there a nothing unusual m the results of these tests and if the other 
members of the Board are satisfied by what they know of the candidate, 
there is no need for the psychiatrist to see the candidate. These arrange 
menu have proved very successful in practice where they permit of 
an initial screening process which has cut down the number of men 
who have to pass through the hands of the psychiatrist. 

Outdoor Ustt*i - The most spectacular aspect of the Board s work, arri 
one which has given scope for the press photographer is the outdoor 
testing There a first of all an obstacle course, the candidate has to 
clnnb high sleeper fences, make his way across swinging rope bridges, 
jraip across gaps with the aid of a rope, walk along narrow p1»nV t 
lbovT ** grmmd and so on. The exact procedure van a at different 
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tcnoc* in thar behaviour and these he may refer to the psychiatrist. 

Intmuws - Meanwhile interviews are taking place. The president 
tees each candidate and inquires into hi* military record and hi* 
civilian occupational background, and m the case of candidates for 
technical arms, there 1* also an interview by an officer of the particular 
^hnml arm who check* the candidate ■ technical qualification*. 

Fatal board canftrmt - Over the penod of two day* opinions are 
arrived at about the quality of the candidate a* a potential officer and 
these opinion* are brought together m a conference The candidate i* 
not present daring the deliberations of the Board but make* hi* 
appearance in order to ensure identification. The president then asks 
for the opinion of e«ch member of the board in turn and gives his own. 
Where the independent opinion* are unanimous, there i* do furt h er 
docusncm. When differences of opinion occur the president proceeds 
to explore the reason for the differences and then sums up and gives 
a finnl grading Thereafter the candidates leave the board and the 
board turn* to the reception of a fresh group 
Fdlouhxp and validation. - In order to test the efficiency of all this 
we are of course, undertaking a follow-up The details of the per 
fonnancc of each candidate will be recorded on Hollerith card* and 
a random sample wfll be taken in which the later grading mOCTU 
and record in commissioned rank will be collated with the Board s 
finding*. So far a* this follow up validation has gone, there has been 
a striking vindication of the value of the new board*. As one might 
expect from such a very thorough procedure, the quality of the 
candidates passing the new board has been found to be very much 
better than the quality of the candidate* who passed through the old 
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FUNCTIONAL NERVOUS STATES IN RELATION 
TO SERVICE IN THE ROYAL NAVY 

SURGEON CAPTAIN D CURRAN kj«,vjc 

CmsmJtmi m Uttkv* b RJf 

The problem of functional nervous states in relation to service m the 
Navy necessarily differs from that in the other Services. It a of counc 
true that the Navy ha* on the whole been subjected to more prolonged 
and severe *tre» than ha* the Army or R-A.F - with the exception 
of the flying personnel of the latter But the increased incidence that 
might be expected to result from this 15 probably more than counter 
balanced by the qualit> of the men who were in the Navy before the 
war or who have subsequent!) volunteered or expressed a naval 
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the ueuropsychiatnsts id all the services are apt to sec the importance 
of thar subject somewhat out of proportion. 

From our experience, it would seem reasonable to suggest that 10% 
to 15% of the beds of a large hospital should be set aside for neuro- 
psychiatric cases 

J&olotf - War stress, in the seme of direct experience or enemy 
action, a not, of course, the only cause of breakdown in wartime. 
Removal from home end previous way* of living the restrictions and 
regimentation of service life, and domestic problems, arc obviously 
the important factor* in a large number of cases. It is sometimes 
forgotten that the diagnosis of a functional nervous state depends 
upon the presence of symptoms rather than upon past experiences 
which might appear to justify’’ them It Is perhaps of interest that 
sexual factors have only been found to play an insignificant part. 

Tjfus of Tt&tuxi - Gross conversion hystena (paralysis, mutism) is 
very uncommon. It was also uncommon in the Navy m the last war 
Most of the cases we sec show effective reactions, 1 c. states of anxiety 
and depression combined in various proportions, but they are usually 
complicated or prolonged by hystenal or escape mechanisms. It can 
be said in crude terms that the better type of man struggles on until 
he has developed an affective reaction of some intensity* whilst the 
lets tough cither develop a purely hysterical condition or succumb 
to quite minor affective symptoms This difference u well shown in 
the figures from one neuropsychiatn c unit, where hysteria as a primary 
diagnosis was made m 15% of the ratings admitted and in only 4% 
of the officers. 

Mental deficiency has never been a problem of such magnitude as 
in the Army and as a primary’ diagnosis has only accounted for some 
5% 7% °f neuropsychiatnc cases seen. A very knv level of 

intelligence as judged by tests Is compatible with apparent efficiency 
in such branches as ordinary seamen or stokers so long as the men are 
stable a mental age of 9 years plus (Kent Oral) does however appear 
to be the lower limit An Intelligence test score is, of course only one 
item of information in the diagnosis of mental defect and the stability 
of the individual often possesses greater practical importance. The 
wisdom of labelling or dogging men with intelligence test results 
therefore seems to be most dubious, for thar limited, though un- 
doubted real value n not always appreciated. 

Psychosomatic manifestations are very common. ‘The nerves go to 
the stomach with special frequency or show themselves in the form of 
headaches. Effort syndrome a rare but is showing signs of increase 
mainly amongst marines who are called upon to march. Various 
ocular manifestations are rather frequent The low incidence of 
hyperthyroidism a a. matter of some surprise for the precipitation of 
a &ir number of cases by severe stress might have been expected but 
u has not happened. 
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Results.- A great psychiatric lesson of wartime is the adaptability 
of people and the amount of stress which they can stand The 
psychiatrist working in a hospital tends to be unduly pessimistic, 
a point emphasized by those who have had experience in depots as 
well Thus, in one representative depot it has been found possible to 
keep about 90% of the new cases seen at some form of duty, the 
remainder are either invalided directly or arc referred to hospital 
But post-concussional cases do not do well 

In one ncuropsychiatnc unit about 75% of in-patients were sent 
back to some form of duty The average duration of stay was just over 
three weeks for those icturncd to duty, and just over four weeks for 
those invalided So far as is known the relapse rate is surprisingly 
srrtall On the whole a better type of man is being seen as the war goes 
on Thus in one depot over half the new cases seen had been in the 
Navy for over two years But the major part of our clientele is, and 
always has been, composed of men who arc ‘King’s hard bargains ’ 
Many have never been to sea at all The results quoted above may 
seem good, but many we have sent back to duty arc doubtful assets to 
the Navy It would have been belter for all concerned if these men 
had never been selected for naval service We would have invalided 
more had it not been for the question of example to others The high 
wages to be earned in civilian life add greatly to the difficulties 

Pre-selection - The matter of pre-selection is therefore of crucial 
and fundamental impoi tance to service psychiatric work How effective 
good selection can be is well shown m the case of submariners amongst 
whom the breakdown rate is negligible A careful selection for all men 
entering the Navy is obviously desirable, but how far is it possible 3 

It is easy for the psychiatrist when confronted with a man who has 
broken down to ‘job backwards ’ The better psychiatrist he is, and 
the more he knows about his patient, the moic comprehensible and 
predictable the whole thing appears to become The objection may 
therefore be made that it is only easy to be wise after the event Yet 
it is impossible for any service psychiatrist to admit the validity of 
this objection when confronted with some of the specimens he is called 
upon to sec and to treat 

Difficulties of this kind have surely arisen partly because the Ministr' 
of Labour medical boards and the fighting services are to som 
extent at cross purposes The function of the former is to assess a man 
fitness for some form of national service, it is not their function t 
decide what form that service should take, and still less, for example 
to decide that a man is fit for the stress of service at sea Moreover, mud 
emphasis appears to be laid by these medical boards upon the obliga 
tions, and stringent precautions are taken to ensure that men do no 
evade their duly by feigning illness No one desires that the lot of t r 
shirker or the scoundrel should be an easy one, but equally, no one 11 
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bh semes would desire such individual* as members of *■ *hip'» company 
if thij could be avoided. 

From » naval point of view the following quotation from an official 
circular to recruiting boards m the 13 SA expresses the situation 
admirably and it would be surprising if the other service* disagreed. 

The Army a la no wcrac « *odkJ terrier or a curative agency It h to be 
aattfciered «±ther a haven of m! for waixiereii nor a corrective school lor mtriiU, 
oc cr-do-welh, feeble-minded pcrKnn or chronic offender*. Furthermore, it b ndtber 
a gymnariuni (or tin training and development of the undenworbhed or undeveloped, 
wx a pryehlatric “dbiic for proper adfuttroent of adult emotional dcTeloproent. 
Therefore there h no piace m the Army for phyrnad or mental weakling*, potentially 
prychotic or pre paychotlc peiaon* or thoaevdth behaviour problem*. Men who present 
behaviour problem* In the dvtllan community wlH certainly prevent interallied 
problam in tba Service. 

An attempt ha* been made m the Navy to remedy some of the pr ese nt 
defects m selection. The fact had to be faced that a number of men were 
paned Grade I medically who were not Grade i from the psychiatric 
standpoint. Unsuitable men tbould clearly either not be accepted or 
should be eliminated a* soon as possible. The standards to be adopted 
for acceptance roust depend upon the excess of the supply over the 
demand and the efficiency of the selection procedure or the purposes 
intended. The other limiting factor is that certain men are not worth 
taking at all no matter what the roan power position may be. As it a 
obviously impossible for every man to be seen by a psychiatrist, it was 
necessary to try to design a system to pack out men who should be sub- 
jected to a further psychiatric scrutiny Carefully selected and trained 
WJI.N S supervised by psychiatric social workers, have been used for 
this purpoae. They check, up the forms which all naval candidates at 
recruiting centres must now fill up about their work record and kindred 
matters, and ask certain additional questions bearing on stability Tins 
system has been in operation for over a -year but for vanom reasons It 
has only quite recently been possible to judge -of its value. It seems to 
be an efficient method of doing wbat it set out to do namely of indi- 
cating what men should receive a further individual examination. It 
has been found that the proportion of men entering the Navy showing 
anything positive is very small whilst there is a high concentration of 
positive findings in those who break down. 

Finally, it a proper to emphasise that the incidence of functional 
nervous disorders is largely dependent upon factors quite outede 
medical control. The Navy is singularly fortunate in this respect m its 
tmditfons and high morale and m the quality of its officers and petty 
officers. These factors enormously ease the burden of those who have 
the privilege of working m the naval medical service. 

It a satisfactory to be able to record that the traditional humane 
interest shown in the Navy by officers in the welfare of ratings under 
then- Command a now flourishing in the WJUM S This is pleasantly 
HI unrated m the story of an officer in that service who was over 
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heard saying to an anxious girl who had sought her advice, ‘Cut, my 
dear, you must remember Lady Hamilton was not a member of the 
S/ 


APRIL I943 

NEUROSIS ON ACTIVE SERVICE IN THE 
BRITISH ARMY 

BRIGADIER J. R. REES, c u f 
Consulting Psychiatrist to the Amy 

It would have been satisfactory if we had been able to exclude from 
active service most of the men who are seriously predisposed to neurotic 
breakdown, but this has not been possible The selection techniques of 
the Army did not begin until a good many men had already been taken 
into the forces, and a great many highly unstable and unsuitable men 
were sent abroad quite early. It must not , of course , be thought that we 
as yet have any method of selection which can distinguish with certainty 
those men who will break down We cannot dream of excluding from 
military service everyone with any neurotic symptoms, for many of them 
do extremely well and give first-class service 

However well-selected men arc, however good their background and 
their training, they may yet break down on active service The com- 
bination of stresses which come from isolation from one’s fellows, lack 
of sleep, inadequate feeding, coupled with constant enemy bombard- 
ment, may bring any man to the breaking point where he is no longer 
able to control his emotions We h aye been told that, in the Norwegian 
expedition, some 30% of the admissions to military hospitals were 
cases of battle neurosis, and fortunately a considerable proportion of 
these were able, after a few days’ rest, to get back to duty with their 
units We have few relevant figures about that expedition since there 
was no psychiatrist with the force Where morale is high we can always 
be certain that there will be less neurotic breakdown, because men arc 
able, in the company of their fellows, to keep control over their anxieties 
The early campaigns in the desert have demonstrated this The figure 
of neurotic breakdown m the first expedition to Benghazi was as low as 
2 % It was a war of movement and a successful phase of the war That 
figure is not likely to be paralleled in any action where trench warfare 
or its modern equivalent is involved, and we shall have to be prepared 
lor proper treatment m the forward areas for considerable numbers of 
men when the war reaches a more difficult stage 

It is quite clear that psychiatrists working with divisional troops or 
an understanding regimental medical officer are the best people to help 



NEUROPSYCHIATRY 225 

in the prevention of battle neurons. To recognac early when a man or an 
officer a likel y to crack and to take sensible prrcaudoiu of extra rest or 
even y-Tvhrtg a n^an down the line for a while u far better from the 
point of view of conservation of man-power than to wait until he has 
cracked. Prevention is always better than cure. When, however, these 
rao-i do arise, as they must inevitably, then we know from experience 
that the Ideal plan i* to provide treatment for them as near to the front 
line as possible. These cases need reasonably skilled handling in an 
environment which gives some relative degree of safety They need 
sedation and rest, they should be helped to discuss and abreact their 
emotional experiences and then be given simple psychotherapeutic 
treatment largely along lines of reassurance. Wc can expect that 60% 
to 70% of men so treated will be fit to return to combat, whereas if the 
symptoms are allowed to persist and the man has to wait some days for 
treatment further down the line, the proportion capable of salvage will 
be very much reduced. 

Dunkirk case*, which were treated in military and ELM-S neurons 
centres m this country have given us recent experience of value. 
Compared with the lait war, the cases were predominantly marked by 
obvious anxiety and the proportion of hysterical conversion symptoms 
was extremely low This u fortunate, because it saves one complete 
stage m treatment, and it is no doubt the result of the change in attitude 
which has made men realise that while fear has to be controlled to 
experience it is not a shameful matter It u vitally important from the 
point of view of maintenance of man-power that we should educate 
medical officers at every level in the handling of these cases, and that 
we should do as much prophylactic work as possible, while providing 
satisfactory and adequate means for dealing with the cases once they 
have arisen. 
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NEUROSIS ON ACTIVE SERVICE 

COLONEL LLOYD J THOMPSON u.cu, uj. ajutt 
Sai* Cm tx l i nl U KmnppAittiy £.T O USJ 

In the European theater we have not been concerned directl) with the 
elimination of potential neurotic* at time of selection or with the pre- 
ventive aspects found in the early classification and assignment of 
soldiers. On the other hand our experience with neuroses developing 
under or after combat conditions has been limited. In other words, we 
are functioning between these tvro sida of the picture - in the middle, 
so to speak. We still have the chance to bold from combat service those 
who are even now showing evidence of impending breakdown We 
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continue to have the possibility of getting the right man m the right j 
before the final breakdown 

In this theater, too, and before combat, we are confronted with ma 
cases of full-blown neuroses At least one-half of our neuropsychiat 
disabilities have been diagnosed psychoneurosis Our policy now 
that we must make every possible effort to treat and return to soi 
form of duty m this theater as many as possible of these patients 
Our station and general hospitals have the first chance at treatme 
and restitution Since the early diagnosis and treatment of neurosis c 
and should occur without hospitalization, psychiatric service on an 01 
patient basis is being developed Also, we have two neurosis cente 
Here, the attempt is made to avoid ‘hospitahtis’ and to get the patie 
back mto a military atmosphere with military duties as quickly 
possible Following this come the problems of reclassification, i 
assignment and even retraining We anticipate the development 
special units within this theater in order to meet some of these problen 
Certainly it is among the soldiers with neuroses that the psychiatr 
must look for his record of salvage although it may not be for front hi 
duty Also it is this group that challenges our hopes of prevention ar 
the challenge offers opportunities for fine although difficult decisions 
believe it is generally agreed that the majority of us would break dou 
m some way if the strain be great enough We have a very long garni 
of individual thresholds of emotional responses to stressful situations ; 
it is difficult at times to draw the fine between normal physiologic 
emotional accompaniments and neurosis Equally difficult may be tl 
prognosis when symptoms have developed 

In previous meetings we have heard reference to neuroses occurnn 
in ‘good personalities,’ while on the other hand and in contrast referenc 
has been made to the constitutional neurotic Here, too, the distmctio 
is not always clear Many of the constitutional neurotics are our ol 
friends who should be labelled psychopathic personalities and nc 
neuroses A complete study of the personality will show quite often tha 
the neurotic symptomatology is only one aspect and expression of ; 
psychopathic personality Carrying the viewpoint further, one ma; 
claim that there are, for example, hysterical psychopaths who are no 
showing, or have not yet shown, outspoken paralyses, sensory distur 
bances or other symptoms so often associated with hysteria 

To illustrate, I would like to draw a picture of the hysterical person 
ality The hysteric is not content with the potentialities of his owx 
personality He feels that he must appear other and more than he is 
He is an egocentric in pure culture He strives for prestige and attentior 
through fictitious manifestations some of which may be physical symp- 
toms He fives m his own theater and his natural bearing is pose or play- 
acting In physique there is some predominance of the leptosomic- 
asthemc and a frequency of vegetative nervous system instability There 
may be diverse sexual impulse elements and generally a lack of maturity 
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in #oaal-«motK>nal development. In temperament there may be great 
facility in outward exp ran on of emotion, but beneath u coolness due to 
lack of inner resonance and depth of feclmg It Is because of the inability 
to reach a tolerable compromise between the demands and the re 
nunciatLon of the impulses that hysterical manifestations, operating 
over various evasions and repressions, finally become overt. The 'various 
weaknesses and divergencies throughout the personality resulting m 
insecurity and compensated for by ego-overvaluation ore fundamental 
to the symptomatology that may appear from time to time. 

In the same manner the anxious, hypochondriacal and the obsessive 
psychopaths as well as the sexually perverse psychopaths can be de 
scribed from the point of view of the total personality m ake up regardless 
of presenting symptoms Stating it m another way , the homosexual 
psychopath is continuously a homosexual and a psychopath even 
though he is not engaging in homosexual practices. 

From the practical military point of view m our army I call attention 
to the fact that neuroses are discharged from the army as are all medical 
cases. They are eligible for pensions and usually obtain them Psycho- 
paths are discharged by Section VIII proceedings which leave no bases 
for pensions. The diagnosis of psychopathic personality should be made 
with all fairness and honesty regardless of the disposal methods and the 
possibility of pennons. Again regardless of which category the patient 
is placed in, treatment and efforts to adjust him to some land of military 
doty should not be discouraged except m clear-cut cases. 

It a on the basis of a study of the total personality and not on 
presenting symptoms that many psychiatric opinions and decisions 
must be based Unfortunately m much of this we have no written texts 
or laboratory procedures that help very’ much. Unfortunately too, the 
distinction between normal and abnormal between what is constitution 
ally and environmentally produced must rat in large measure on 
personal judgment backed by training and experience. But os Winston 
Churchill said, ‘Nature never draws a line without smudging it 



228 


INTER-ALLIED CONFEREN CES ON WAR MEDICINE 


April 1943 


NEUROSIS ON ACTIVE SERVICE: 
EXPERIENCES IN THE M E F. 

LIEUTENAKT-COLONEL H B CRAIGIE, r^vm.c. 

Ojprcr Conrmandirg, Bcllsdyhc Military Hospital, Stirlingshire 

In any consideration of neuroses occurring under active service con- 
ditions the questions of most practical interest and importance are - 

(1) "What is the incidence of neuroses in a battle area? Is the 
problem an acute one and does it constitute a. serious wastage or 
potential wastage of man-power? 

(2) What type of neurosis develops^ 

(3) What are the most important causes of breakdown, and, as 
a corollary, how far can such causes he prevented? 

(4) Vffiat methods of treatment have been found most effective, 
and how far is treatment practicable in a battle area? 

(5) VTiat hai e been the results of treatment? 

The following remarks represent the conclusions formed concerning 
each of these fhe questions as a result of experience gamed as a 
psychiatrist with the M.E F from 1940 to 1942. 

(/) Incidence - Although the actual numerical mcidence of neurotic 
breakdown was considerable it was perhaps remarkable, when judged 
in relation to the extremes of mental and physical stress and strain 
experienced in so mam cases, not that so manv but rather that so few 
breakdowns occurred Statistics, however, give a very inadequate 
picture of the situation as a -whole, the amount of time and difficulty 
involved in the evacuation and treatment of pyschiatric casualties may 
often be out of all proportion to the actual numbers involved 

There can be little doubt that if adequate selection of personnel had 
always been employed before men w ere sent to a battle area a very 
marked decrease in the incidence of neurotic breakdown might have 
been expected. 

(Z 7 ) Types of Brealdoum - The most commonly occurring neurosis 
was the aimetv state; next in frequency but much less common was 
hysteria. Psychopathic personalities were relatively uncommon and 
had usually been weeded out before they actually reached a battle area. 

It is important to differentiate battle neuroses (cases breaking down 
under the stress of battle) and neurotic sick (cases occurring without 
relation to battle stress). In one large senes of neuroses cases 64% of 
anxiety states and 27% of hysterical states Mere found to be directly 
related to battle stress 

A comparison of tw o large and unselected groups of Naval and Army 
cases showed that in the Navy anxiety states amounted to 71% as 
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a gal rot 53% »n the Army and h P tcrw »°% ,n the Nav > M Qg^nst 
18% in the Arm) The percentage of battle neuroses was much higher 
in the naval group 

(///) Cassation -Thc ominous significance of a psychopathic 
previous history was constantly in evidence 40% of tire neuroses cases 
showed evidence or a marked)) bad previous history before breakdown 
and 30% had suffered from severe break downs m civil life A large 
proportion of men with a bad previous hutocj broke down liefore 
they ever reached a forward area. 

The nature of thc battle stress varied with the campaign or theatre 
of war and with thc nature of thc operations themselves. Thc most 
important single factor during the pmod in question was continued 
dive bombing in the absence or relative absence of protection, the 
effect of enforced inactivit) under these conditions was often par 
ticularl) devastating The highest rate of breakdown occurred during 
and following tlie evacuation from C recce and Crete. 

In all cases of battle neuroses associated factors both physical (eg 
fatigue physical ill health climate) and mental (e g domestic stress) 
were of great significance 

(/IQ Treatnuni - It a easier to prevent psychiatric casualties than 
to cure them but it is far too late to commence prevention (to develop 
selection of personnel in other words) in nn actual theatre of war* the 
best selection under these circumstances tends to be a haphazard and 
fortuitous process and more often it will resemble a process of salvage 
rather than selection Selection should start before entr) into thc Arm), 
should continue through the stage of training and should apply 
partleu lari) to all drafts for overseas service in an active theatre of war 
It b worse than useless to send men overseas where their previous 
history Indicates that early breakdown is likely (these remarks also 
apply to chrome delinquents who do not unfortunately undergo any 
sudden reformation by the simple process of leaving these shores) 

The further back from a forward area that a psychiatric casualty is 
evacuated the less b thc probability of ha ultimate return, the worse 
the prognosis upon hu ultimate efficiency as a soldier and the more 
serious the possible effect upon other members of the group Treatment 
therefore must be immediate and must be measured in minutes rather 
than hours and hours rather than days It must be immediately 
effective and must remain effective. It must be simple, uncomplicated 
and at the disposal of every regimental medical officer - who must in 
consequence possess a working knowledge of the diagnosis and 
treatment of psychiatric cases. 

The cardinal factor throughout treatment is rest, and rest can only 
be procured under active service conditions by full sedation, 
barbiturates (c-g phenobarbitone or medinal) represent thc most 
generally acceptable and convenient sedatives. Intramuscular mjec 
tions should be given when necessary' In all cases thc dosage must be 
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adequate it is commonly found that too little rather than too much is 
given Other measures of treatment such as prolonged narcosis and 
narco-analysis may be necessary later 

(V) Results - Prompt and thorough treatment on these lines will 
save a large percentage of psychiatric breakdowns and help to retain 
large numbers of men in the field; on the other hand if evacuation 
should prove necessary adequate treatment will help the prognosis 
and lessen the probable duration of treatment 

The results of psychiatric treatment in the Middle East were 
reassuring, out of 350 consecutive neuroses discharges from one 
psychiatric centre 7 1 5%, and out of 625 consecutive neurosis dis- 
charges from a psychiatric hospital 92 %, were returned to some form 
of duty within the command The number of cases that relapsed was 
relatively small and did not exceed 5 to 10% - these cases did not 
necessarily represent total loss to the service, during the interval 
before relapse they very often performed service of the greatest value 
to the Army or Navy 
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NEUROSIS ON ACTIVE SERVICE 
EXPERIENCE AMONG AIRCREW ON A 
BOMBER STATION 

SQUADRON LEADER D D REID, r.afvr. 

Research Staff, Directorate-General of Medical Services, RAF 

Although the incidence of psychological disorder in dying personnel 
of the Royal Air Force is low, one cannot but be impressed, after more 
than three years’ service in Bomber Command, with the fundamental 
importance of mental stress and individual temperament in the air 
warfare of to-day. 

In the Air Force, we are faced -with the problem of neurosis as it 
arises m a selected population of very high calibre subjected to 
stresses of peculiar intensity The gnmmer side of bomber operations 
has, for obvious reasons, been little publicized Bomber crews face the 
prospect of a long operational tour of thirty sorties into enemy territory 
against the hazards of weather and the terrifying intensity of massed 
searchlights, fighters and anti-aircraft defences The problem is com- 
plicated by the effects on the nervous system of the specific strains of 
flight - cold, oxygen lack, acceleration, vibration and what Bartlett 
calls the ‘skill fatigue’ of highly specialized performance 

The effect upon the incidence of neurosis in a bomber group of 
variations m such external factors as could be measured numerically 
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w*i investigated statistically No decisive correlations could be 
demonstrated between such factors as meteorological conditions, 
duration and frequency of soma, and incidence of physical disease* 
Of some importance was the cumulative effect of the total amount of 
flying done, but by for the most striking relationship was between the 
casualty rate and the incidence of neurons. From this it may be 
inferred that it u the appreciation of the grave hazard of their dudes 
rather t han c umula tive fatigue which precipitates breakdown in 
flying personnel* 

The ume of occurrence of this breakdown n also important- It was 
early noted that the incidence of neurosis was related to the proportion 
of inexperienced crews in the formation. This relationship was due to 
the large proportion of the total number of cases breaking down in the 
early part of their operational tour Clearly individual differences in 
resistance to the stress of external factors were also involved in the 
onset of neurons. The ideal of medical supervision must therefore be 
to anticipate and prevent by early treatment, the breakdown under 
stress of men predisposed to neurosis by the nature of their tempera 
mental moke up As Birley pointed out in the last war this is an ideal 
almost impossible to alum particularly when dealing with the large 
crew strength of a modem bomber squadron. Some selective indicator 
of the men most likely to need sympathetic observation of that 
behaviour and operational performance a obviously required The 
brief psychiatric interview developed by Air Commodore R D 
Gillespie rs a possible method* 

A field study of the use of a modified form of this technique was 
therefore under taken . Briefly its aim was to chat by interview those 
traits of personality e-g timidity unaggreanveness, neurotic response 
to physical hazard so commonly found in the previous histones of 
cases of neurosis. On this basis, a general impression was formed of 
the neurotic predisposition of the subject. A senes of 200 aircrew 
replacements arriving at a bomber squadron were thus interviewed 
and assessed either as predisposed or mm- predisposed. Thar 
subsequent operational careers were then followed up Particular 
note was made of then- attendances on sick parade, their operational 
successes and failures and the eventual outcome of their operational 
tour The results suggested that predisposition, as thus assessed, was 
related not only to the likelihood of breakdown but also to the quality 
°f operational performance. Analysis of the medical records further 
ruggested that appearance on nek parade was often antedated by 
failing efficiency in the air 

The implications of these findings m the supervision of flying 
personnel are dear In aircrew under the stress of operational flying, 
we can #ce the individual s reaction to fear expressed m bodily dys- 
function according to ho constitution. The symptom pattern of that 
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reaction is as infinitely variable as are qualities of temperament, and 
range from dyspepsias and headaches, variously diagnosed as due to 
sinusitis or ocular imbalance, to the rheumatic and ‘post orthopedic’ 
pains of doubtful origin It is usually only in the fatigue syndromes 
appearing at the end of an arduous tour that gross external signs 
appear such as facial tics, which airciew themselves term ‘the 
operational twitch ’ In the diagnosis of doubtful cases, symptoms 
without adequate organic basis, which arc accompanied by failing 
efficiency in the air, are nearly always psychogenic in origin. 

The psychological outcome of an operational career must depend 
not only on the stress to which men are subjected but on their tempera- 
mental handicap or nervous predisposition, which is modified by 
their personal morale The aim of treatment m the field must be 
directed primarily to the stimulation of that morale and the bolstering 
up of self-confidence 

It is important that squadron medical officers should appreciate 
that there is a whole spectr um of temperamental qualities and that 
each degree of predisposition shades off into the next In a sense, the 
gross cases which we see on sick parade are only the results in poor 
material of the stress and conflict to which few of those intelligent 
enough to be efficient anciew arc immune 

The disposal of early breakdowns should be swift and clear cut, 
since neurosis is an infectious disease. The decision in these cases 
depends on three things - first, the degree of operational stress en- 
countered, secondly, the temperamental handicap, and thirdly, and 
most important, the struggle put up by the individual in the face of 
these difficulties If this struggle has been peisisted in to the point of 
real psychological illness, the case is accepted as medical If not, it is 
referred to the executive who must decide whether or not it should be 
dealt with as ‘lacking in moral fibre ’ This division of cases, although 
difficult, is one which squadron medical officers of the Royal Air 
Force are encouraged to make for themselves, but specialist advice is 
readily available 

The fatigue syndromes occurring towaids the end of a tour are 
easily dealt with Immediate removal from operational duties, a short 
leave and re-employment on non-operational Hying is the treatment 

- r _i jS tin*. 
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flymg officers. Given this close liaison, which » the key to success, any 
squadron doctor, who a sensitive to the myriad patterns of the response 
to fear, can do much to help the psychologically lame dog over the 
operational stile and roam tarn the mental welfare and efficiency of 
the flying personnel under ha care. 
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OPERATIONAL STRAIN PSYCHOLOGICAL 
CASUALTIES IN THE ROYAL NAVY 

SURGEON CAPTAIN D CURRAN RJt ^ jt. 

Cmsmtu tM » PrfcMtfitxl • * lb 

I have been asked to speak oh Operational Strain (psychological 
casualties m the field) from the naval aspect. I would submit that It 
would be Impracticable to separate out a group of cases or syndrome 
which we should attribute specifically to operational strain rather 
than to other causes and that any attempt to create such a category is 
strongly to be deprecated. 

My reasons are (1) I do not believe that, symptomatically 
psychological casualties in the field differ materially from those that 
do not occur in the field (a) I do not believe that psychological 
casualties in the field are necessarily due to operational strain (3) I do 
not believe that psychological casualties, at least with us often do 
occur in the field, but rather after it. (4) The conception of an 
operational strain syndrome runs the grave risk of creating an 
honourable as opposed to a dishonourable or at least less honourable 
one. 

It is less misleading to bear in mind the old platitude that men 
break down as the result of every conceivable combination of pre 
disposition and external stress, both physical and mental and that this 
is equally true m war as in peace. In wartime, moreover there u the 
very real danger of over-emphasizing the dramatic, such as exposure 
to enemy action when less dramatic events, such as the regimentation 
of service life separation from home and domestic difficulties may 
really possess more significance Indeed the striking lesson brought 
home to us by the war Is the amount of operational strain the average 
man can stand especially if this operational strain is imposed or with 
drawn gradually Sudden alterations of tension arc what get people 
down. Sudden reductions of tension are a particularly potent cause 
of men succumbing to stress and going sick. These reductions of tension 
possess special medical significance since we may be able to do some 
thing for those who experience them Wc cannot do much about air 
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bombing, but we may, with varying degrees of sense and sensibility, 
be able to do something about a survivoi We ai e becoming increasingly 
of the opinion that the best treatment for many of our cases is to 
recommend a draft to sea again as soon as possible Certainly the 
worst treatment for many of these cases is to send them into hospital 

The fundamental question of predisposition, and hence the 
importance of selection, is singularly well illustrated by our sub- 
mariners Few men are exposed to moie operational strain than those 
who serve in submarines, and yet the number of submariners who 
bar e had breakdowns of sufficient seventy to reach the naval neuro- 
ps} chiatnsts has throughout the war been so small as to be negligible 
For example, we only knew of 26 cases of all ranks during the whole 
of 1940 and the incidence has shown no sign of increase Moreover, 
in a substantial number of the cases, the reasons for the breakdown 
have been unconnected wit h operational strain and have been 
attributable to incidental factors such as domestic difficulties 

The above facts are, amongst other things, a striking tribute to the 
excellence with which the submarine personnel has been selected 
Our war experiences, however, have substantially modified the 
views we started with about predisposition and selection We made 
the mistake of being far too pessimistic about what the average man, 
and m particular about what the average neurotic, can stand 

Theie is no doubt whatever that those who break down show a 
high concentration of certain ominous points, such as poor work 
record, compared with those who do not According to certain 
investigations we have made, the proportion showing these ominous 
points amounted (tvith the technique used) roughly to 60% of 
psychiatric in-patients and 50% of psychiatric out-patients as com- 
pared with only 15 % amongst ‘normal’ sailor controls Yet our 
psvchiatrists now keep nine out of ten of the men referred to them as 
out-patients at duty and send back to duty two out of three of their 
m-paaents Moreover, our relapse rate, as judged by readmission to 
hospital, does not seem unduly high Thus, according to an investigation 
made last } ear, we were returning psychiatric cases to duty from 
hospital at about five times the rate at which relapsed cases were being 
readmitted, and about half of these relapsed cases had remained outside 
hospital for more than six months 

The significant point about these findings seems to be that, although 
a high proportion of those who break down not only give a past 
history which suggests their predictability as bad psychiatric possi- 
bilities, but have also shown that they were bad possibilities by having 
broken down, yet it is still possible to send the majority of them back 
to duty and to retain a relapse rate that seems reasonably small 
Even amongst those that are finally invalided for psychiatric disorders 
two-thirds have survived in the navy for over a year In bnef, many 
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bid psychiatric possibilities give reasonable service before the} break 
down and are a bo capable of giving further reasonable service after 
they have done to 

The standard adopted for rejection, or the exclusion level must 
naturally depend upon the available manpower- but a percentage 
does remain that should be reje ct ed no matter what the man-power 
position may be- It seems doubtful however whether with our 
intake as it was and with the man-power position as it was the propor- 
tion that should certainly have been rejected amounted during thq 
last year or so to more than 1 to a /*. I may add that our selection 
procedures for early psychiatric weeding have been so sketchy as to 
be almost imperceptible. One great stand by has doubtless been the 
self selection consequent upon men exp r es s in g a naval preference at 
the time of their call-up 

The mam conclusion I have been able to draw from all this is that 
the men who break down in ■wartime are often pr ed ictable, but that 
in practice it does not matter as much as one thought. It is the exper 
lence of my colleagues and myself that they are now prepared to take 
risks which previously they would hare considered quite illegitimate 


TABLE -PSYCHIATRIC ‘CASUALTIES’ AFLOAT 



QmpirmcO 

/VrW tlftnrd 
(/***) 

A# fodtirntnc 

emits ?tmt 
iki mr msfton 

X Battleship 

1 700 

1 (1940-1943’' 

>4 

a. Crober 

900 

« (>939-1941) 

I 

3- Cruber 

830 

1 (>939*>94°) 

(4- a homo,.) 
8 

4- Cruner 

800 

3 (r 939- 1 94a) 

a 

3. Cruber 

630 

0 (*94* >943) 

6 

6 . Cruber 

430 

1 5 (>939->94>) 

8 

*7 Cruner 

450 

73 (>939->94o) 

1 

8. Aircraft Carder 

0 OO 

0 (>939'*94>) 

7 

•9. Destroyer Repair 
Ship 

900 

9 (1940.15143) 

(+ 6 flying) 

6 

10. Destroyer 

'85 

1-3 (194 a >943) 

0 

11 Destroyer 

‘5° 

•73 (>9P) 


>9 Destroyer 

193 

I (1940-1941) 

a 

*13. Destroyer 

130 

> 3 (>94°->94>) 

0 

14- Destroyer 

>63 

1 (1949 1943) 

0 

13. Destroyer 

16- Destroyer 

17 Frigate 
iB. Sloop 

170 

170 

>55 

3 (>9P) 

5 (>9«) 

>*3 (>943 >943) 

0 

3 

a 

>S5 

as (>94°-*943) 

4 


60 e», 

•Denote* ifcip mnk. 

-T 1 - compand to „ .amul 
*** This may be ctmparcd with a figure of 5-0 mvchhlrfe 

per irOoo toUl nava] „m*th (ad jQI *d to ****&Vi 



2 3 6 INTER-ALLIED CONFERENCES ON WAR MLDICINF 

Starting with the psychiatric pioblcms seen afloat, one has repeatedly 
been struck by meeting naval medical officers who say that although 
fear exists in plenty, psychiatric cases do not 

The table on the previous page was compiled from the information 
kindly provided during the last fortnight by r8 naval medical officers 
now serving m 4 different naval hospitals 

It will be seen that the first column deals with the type of ship, die 
second with the size of the complement of that ship, the third with the 
period of service in the ship of the medical officer in question, and the 
fourth with the number of psychiatric cases that had to be taken off 
duty not all were sent ashore It will be observed that the number of 
psychiatric ‘casualties’ is remarkably small The figures can only claim 
to be approximately correct, but I do not think that in fact the 
incidence was much higher than that indicated I may add that nearly 
all the ships saw action, that the number of men killed in them as the 
result of action was considerably greater than the number of psychiatric 
cases, that three of these ships were sunk; and that the experiences 
covered a wide range of naval duties mcluding Norway, Malta 
convoys, evacuation of Crete, convoy work all over the world and even 
service in the Persian Gulf 

On the other hand, if one talks to the medical officers serving m 
naval establishments ashore such as drafting depots, one meets with 
a very different story; for they are keenly aware of the size and 
importance of the psychiatric problem m naval medicine 

The difference m the incidence ashore and afloat of psychiatric 
cases is also brought out by calculations kindly made for me by 
Surgeon Commander J A Fraser Roberts Thus the sixty psychiatric 
‘casualties’ in these 18 ships correspond to an annual psychiatric 
sickness rate of 43 per thousand This may be compared with a 
figure of 3 8 psychiatric invaliding per thousand total naval strength 
(adjusted to cover the same period) The psychiatric sickness rate 
afloat is thus not much higher than the psychiatric invaliding rate for 
the navy as a whole 

I do not believe that this striking discrepancy can be wholly 
accounted for by the silting up and concentration of the despised and 
rejected ashore Nor do I believe that the cynics arc correct in 
supposing that the men who report sick ashore with psychiatric 
symptoms necessarily do so mainly with any conscious or unconscious 
intention to icvade their draft or their duty And I certainly do not 
believe that many of them fake their symptoms I would submit that 
a potent factor not sufficiently recognized is the disturbing reduction 
of tension already mentioned If a mechanical analogy may be per- 
mitted, it is as if men who are exposed to operational strain ^(and a , 
men afloat are exposed to some operational strain) need to ‘rev up 
their engines to make the grade When the need to keep up this pace 
is suddenly withdrawn, they find themselves incapable, so to speak, ot 
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redu cing their speed become uncomfortably conscious of this and 
develop symptoms became they are unable to adjust easily to tbc 
different tempo It would, I think, be a mistake to seek for the ongm 
of these symptoms at a more purely psychological level 

It seems reasonable to regard the process as anaJogouj, In slow 
mo two to the normal experience that one may fed worse after 
danger than during it the reaction after any excitement is often more 
disturbing than the excitement itself, especial!), if we have nothing 
to distract our minds or to give us an outlet. One is tempted, for 
example, to regard the uneasiness that certain combatant officers 
shew when they are away from the front line, or the desire fighter 
pilots maj manifest to spend their leave either spotting in the C h an n el 
or at sea “m a destroyer as bong an expression of a biological need to 
sustain tension One sometimes feels that such men would be broken 
by a regime of slothful peace and plenty and require excitement to 
sustain them And indeed one does see often enough men with first 
class personalities such os C P O-i, who do crack, and crack badly 
with the enforced sudden reduction of their tempo imposed by 
ad miss ion to hospital for some incidental physical ailment, with all 
the possibilities for idle rumination this too often entails. 

The difficulties and breakdowns that occur in civilian life on 
retirement are perhnpi examples of the same principle. 

In summary people miss the stimulation to which they are accus- 
tomed even if it is unpleasant, and as they say, cannot stand doing 
nothing Thu u a frequent cause of symptom formation. 

The above hypothesis also provides an additional rationale for 
the sedation that is so valuable in the acute stage, for this reduces the 
tempo by chemical restraint, and for the desirability of sending rr*»n 
back to duty before the habituation of doubts about future capacity 
have occurred. These in time become coupled with a real reduction 
f * m tempo that it mav be very difficult to raise again One certainly 
feels most dubious about the future efficiency of those who blandly 
say thav cannot go to. sea again and present no symptoms but 
one a becoming increasingly optimistic about the capacity to do so of 
those with quite severe symptoms so long as they are reasonably 
recent 

I do not, of course wish to suggest that this fat tor of reduced tension 
a the whole story but merely that it is perhaps a somewhat neglected 
Part of it Lack of tune rather t h a n lack of their importance stops me 
from dealing with the numerous other questions that so obviously 
play their part in affecting the incidence of neurosis such as discipline, 
leave, mad, what are felt to be inequalities in treatment — to mention- 
only a few We are, of course singularly lucky in the navy m having 
* tangible object, ivhich is also a home, around which group loyalty 
can centre, namely the ship An airman or member of the tank corps 
cannot feel about their contraptions in quite the same vivid personal 


238 


INTER-ALLIED CONFERENCES ON WAR MEDICINE 


way Yet the life of a closed community as in a ship has its special 
dangers, and interesting paranoid reactions rather similar to those 
seen amongst prisoners may occur when the commission is too long 
or the ship is not a happy one 

Nor need I speak of the ‘leadership qualities,’ as I understand it is 
now fashionable to call them, of that remarkable caste, the regular 
naval executive officer, into many of whose heads the idea that they 
would not get implicit obedience from a rating has not -entered since 
they joined Dartmouth as boys One medical officer has told me how 
the captain of his cruiser was in the habit of addressing the troops on 
Sunday after divisions rather m the manner depicted m the film ‘In 
which we Serve ’ This captain was a strict disciplinarian who did not 
however arouse any mass ‘teeth-sucking ’ The ship had had a very 
hard time and a few cases of neurosis had occurred One day the 
captain finished his address by saying ‘I am getting fed up with this 
thing called anxiety neurosis I have arranged with the P M O to 
interview all such cases with him before a final decision is made to 


send anyone else to hospital ’ My informant said that although this 
was annoying the results seemed to justify the step for no more ca$es 
of neurosis occurred, or at least appeared at the ^sick bay 

Whilst leaving to others the numerous other problems that arise I 
feel that I may perhaps be permitted to conclude with, so far as I am 
aware, a new cnterion of improvement, or at least one not explicitly 
set forth in the medical literature The scene was North Russia after 
a famous convoy with many casualties My medical informant told 
me that some concern was felt about the survivors who were much 


shaken and, it was felt, unhealthily addicted to the discussion of their 
recent terrible experiences, coupled with criticisms of those who might 
be held responsible One day the chief petty officer announced The 
men are all right again, Sir, they have gone back to talking ’ and he ^ 


used a less polite word than sex 
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OPERATIONAL STRAIN PSYCHOLOGICAL 
CASUALTIES IN THE FIELD 

COLONXL LLOlT) J THOMPSON U-C-, ua««i 
SrPtr Cunitol i* Stvvfnjrluatrt E,T O LS~4 

1 bn VC no desire to enter into a controvert} regarding whou subjected 
to the greatest strain the Aver, the tailor the tank man, or the foot 
soldier It is my opinion now that regardless of man} varying condi 
Pons, the general continuing stress for the infantryman n as great as that 
e x per i enced bv those in any other branches of the services. 1 do not 
believe that, under combat conditions pure!) physical causative and 
resultant factors can be separated from emotional and psychological 
^ factors. The two tire mutually contributor} one to the other The vast 
majorat} of men coming back from combat with nervous s\mptoms are 
exhausted and the majority of thoroughly exhausted men show un 
steadiness and even tremors, loss of cfTkaenq disturbed digesuon 
and complaints of headache bodily aches and loss of strength These 
are the very symptoms seen in the more outspoken neuroses In 
ordinary life fatigue brings aching muscles the tired business man is 
irritable the exhausted child cannot fall asleep strain often produces 
headache and long hours of work lead to lowered efficiency Usually, 
the psychological factors are more important, but there is such a thing 
as exhaustion of psychological and emotional functions 

For the foot soldier extended periods of waiting and training 
produce strain, even if the physical condition is brought to peak. 
Dunng this time the emotional tension may be considerable owing to 
new adjustments away from home and anticipated dangers in the 
future- It is during combat that the real test comes The soldier goes 
mto battle with streamlined equipment which usually includes a 
blanket, or at most two and possibly a runcoat Extra socks arc not 
numerous and for days the shoes may not be removed Sleep is spas- 
modic and totals at best only a few hours out of every twenty -four 
Blankets are wet, and frequently the sleeping cannot be done lying 
down. The slit trench is likely to have mud and water to some depth 
Two tins of rations per day contain enough calories, but the supply is 
inconsistent, and the sameness of food lends to loss of appetite. It has 
been established that caloric deficiency (not vitamin deficiency) 
under conditions of hard work produces some deterioration within a 
day or two This deterioration involve* (1) psychomotor performance, 
(a) cardiovascular adjustment, (3) metabolic functions and (4) simple 
muscle strength It would be interesting to know what happens under 
sustained combat conditions to nitrogen metabolism fat metabolism 
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and the functions of the adrenal cortex Isolation in a foxhole for hours 
brings a feeling of aloncncss, fighting without assistance, and no help 
if wounded Emotional tension produces muscuiai tension with 
resulting fatigue 

In the winter mountain fighting in Italy a cold dismal rain drips 
steadily on the infantryman Movement is through mud, and foxholes 
are even muddier Snow is on the heights, and often descends to the 
mam roads The fight goes from ndge to ridge, rilong twisting roads 
that run three miles for every air mile Heights arc taken at night after 
hours of artillery fire, and counter attacks are repelled during the day. 
Grossing a river near the shore and elsewhere brings the problem of 
establishing a bridgehead under fire and uncertainty about supply of 
food and ammunition These situations take on added significance 
from the standpoint of exhaustion when it is remembered that they arc 
endured without lehef foi at least a week and often several weeks 
at a time 

To make the pictuie more vivid, and pioducc a different setting, ' 
let me quote from a description concerning Guadalcanal 

TUI of these men lost viright and now of fhem were pudgy whin they landed on 
the beach Weight losses in muscular, toughined young adulis ran as high as 45 lb 
or over 3 fit Ram, heat, insects, dyy nti r>, malaria all oontributi d, but the net result 
was not bloodstream infection, nor gasiro-iutestmal discasi, but a disturbance of 
the whole organism A disord' r of tlunhng and living, ol lvoi wanting to Jive As 
weeks parsed hope left most ol these mm Soon thry wnc sure that they were 
expendable, doomed Fatigue wore thun down, painful uhmg fatigue that they felt 
could never he relieved or cured ’ . 

In North Africa, Sicily and Italy, the psychiatric casualties have- 
amounted from 10 to J5% of all non-fatal battle casualties The 
percentage has varied from time to time and on certain occasions has 
for a day or two been as high as 33 % Increases m incidence came 
just on the thrcshhold of starling action, at the end of a long campaign, 
and during reverses The rise in incidence after six or seven days of 
continuous fighting was consistent A composite curve based on all 
the different battles showed a slight use in psychiatric casualties on the 
second and third days followed by a drop and then a distinct increasing 
per cent from about the sixth day onwards , the observation of peaks 
of psychiatric casualties coming about two days aft ci the peaks of 
wounded has also been consistent For example, in an engagement 
lasting from March 28 to April 8, 1943, the wounded casualties were 
the highest on March 29, 30 and 31, and April 1, while the psychiatric 
casualties were highest between April 1 and 4 

These- observations suggest that fatigue should receive more serious 
consideration Guadalcanal and other experiences have shown that 
the best soldicis will break if the stress is long and severe enough 
More definite rest periods have been instituted, but still they must 
depend upon the tactical situation It is believed that battalions should 
have a day or two of icst about every seven to ten days This would be 
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juit behind the front where there a chance to have several hours of 
sleep, some hot food and relief from consistent vigilance. The chance 
to wash and shave also a very ■welcome It a thought that divisions 
lhould have a longer period of rest about every four to six weeks. Thu 
entails the provision of a camp not near a city but where there are 
recreation facilities, cinemas and supplies of clean dothes Objection 
may be raised on the basis of reducing manpower at the front and some 
may wonder if the enemy is doing the same. However the resultant 
saving in man power would probably more than compensate in the 
long run. 

A few words should be said about diagnosis and early treatment. 
First of all, it has been found to be very important that only the term 
exhaustion be used as a diagnosis on the emergency medical tag 
Naturally the soldier reads tins diagnosis and the term exhaustion 
suggests to him a natural occurrence and speedy recovery Treatment, 
too a essentially that of overcoming an exhausted state, and includes 
sedation, sleep food and reassurance. Certainly in the milder condi 
tions much of this can be done and has been done near the front. 
It is nothing new for a good medical officer to recognise the soldier 
who fa becoming tense and lm table and showing signs of exhaustion, 
and then to give him a chance to rest for a few hours As an example, 
a surgeon with an attached artillery unit had some stretchers and cots 
in his aid station where he often kept men overnight m order to give 
them sleep under sedation and some hot food In the majority of 
instances he was able to return these men to duty the following 
morning and he stated that none of them had come back to him unless 
wounded. In one evacuation hospital the proportion of psychiatric 
casualties had dropped from 14% to 5% and the psychiatrist of this 
hospital attributed this in large measure to the excellent preventive 
work and early treatment earned out in two regiments of the division 
m which he was serving where 50% of the neuropsychiatnc casualties 
were sent back to duty from battalion aid stations. 

The appointment of division psychiatrists in our army will prove to 
be an important step forward in the handling of these conditions 
This was demonstrated m the last war and has been demonstrated 
again in Italy by the corps psychiatrists of the British Army' and the 
dtvmon psychiatrist of the Canadi an Army 
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OPERATIONAL STRAIN - EXPERIENCES WITH 
THE MIDDLE EAST FORCE 

BRIG ADIER G IV B JAMES, c.b e., m c. 

Consultant in Psychological Medicate, MJS.F 

For three years I have been helping to deal 'with the psychiatric 
casualties of a force m the field — the hfiddle East Force — and it is the 
result of this experience that leads me to lay stress upon certain 
aspects of the problem of psychiatric casualties in the field 

Experience has shown me that a ruthless selection is the best way 
reducing these casualties to a minimum but I ivant to stress th 
hoMe\er careful we may be, w e shall stall have ps) chological casualt 
to deal with in the field. No amount of selection or screening can 1 
awa> with the tremendous physical and emotional strains and stress 
set up bv battle The mental quality and morale of troops required 
fight a campaign Mall decide the issue of the campaign It is, therefoi 
neyer useful to put into the field ill-selected, untrained, lli-equippi 
men and call them soldiers Too many people seem to believe th 
nhen a man is issued nith a suit of khaki he puts on Math that suit i 
the attributes of a soldier, attributes -which can be learned only 1 
patient and prolonged training The reinforcements arriving in the 
Middle East Force for long shoMed a complete absence of psychiatric 
screening even of a primitive land I remember talking to a man in 
the hot summer of 1941 and asking him Mhat his chief interests had 
been m his childhood He replied that he had ah\ at s loved slapping, 
knitting and talking nath the girls 1 Yet this man, a determined 
homosexual, was sent halfway round the Morld as a representative of 
the armed forces of his countrv at a very critical period in that 
country's history The first great and essential lesson of experience is 
the necessity for selection. There is no room m an army calling itself 
modem for dullards or lifelong neurotics 

It must not be forgotten that psychological casualties, at any rate 
a proportion of them. Mall require beds IVhat is the number of 
psychiatric beds nith "which a force should equip itself? My experience 
teaches me that two beds for psychiatric casualties per 1,000 of the 
force is about the right number and should allow for adequate treat- 
.ment wi thin the force itself This is an important matter Evacuation 
should not be made too easy, and treatment, rehabilitation and 
return to duty, even if it is not necessarily combatant duty, should all 
be earned out within the command. Two psychiatric beds per 1,000 
of the force should permit this to be done. 

The first-aid treatment of psychological casualnes must be -widely 
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1 inseminated among all medical officers My oivn teaching on the* 
natter u su mmar ized m the simple text Fluid, food sleep and stool. 
\Iuch of my experience was gained m desert conditions^ Men who broke 
n battle came down to their distant psychiatric tentres dehydrated 
■cmarkably constipated and very often ileeplen The length of the 
lountey did not matter a great deal provided these cases were 
idequately sedated on the journey The nearer to the front that expert 
xeatment can be given to the soldier breaking in action the better 
rhat a an axiom with which I know all will agree, but treatment, 
rven when onl> for a few day*, should be earned out beyond the none 
af near artillery in an area where bombing is not too frequent. A little 
bombing is not a bad thing as it helps patient and doctor to decide on 
the results of therapy but areas in which raids are very frequent, both 
by day and night are highly undesirable for the treatment of 
psychiatric casualties 

Experience has taught roe several other points. One is the need for 
good rehabilitation The stay in hospital should be reduced to a 
minimum and in the Middle East we sent our c a s ua lties on to a 
convalescent depot where a psychiatrist had charge of a suitable 
number of beds. 

After rehabilitation there is need for an organization which will 
get recovered men back to their duty with the minimum of waiting 
Sometimes when battle fronts move very quickly journeys back to 
units may take a long time and unless this return journey is well 
organized, men may get what they call browned ofT before they 
reach their units. Reception into the unit should be studied and made 
pleasant or at any rate not actively unpleasant. Psychiatric casualties 
are too apt to be received with a surly growl - So you re back, are 
you! or My God who sent you up here! 

It is bad for the reputation of the medical services to send 
psychiatric casualties back to combatant duty only to relapse wi thin 
a short period. So that in the psychiatric arrangements for an army 
it Is wise to have a re-selection of men before they return in order 
that suitable fresh employment may be found for the great majority of 
psychiatric casualties, if only for a period. 

It is difficult always to forecast the rate of psychiatric breakdown 
It differs ivith the terrain on which battles are to be fought it differs 
with the success or otherwise of the operations. Heavy actions fought 
over a week or more m time are more productive of breakdown than 
lighter and speedier engagements. Close country gives a greater 
psychiatric breakdown rate than open or desert country’* some enemy 
weapons have greater effects on the morale of soldiers than others. 
AD these factors, therefore, will affect the rate of psychiatric breakdown. 
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OPERATIONAL STRAIN: STRESS IN 
COMBAT FLYERS 

MAJOR DAVID G WRIGHT, m c., u.s army 
8 l/i An Force Central Medical Establishment 

It is my intention to speak of the changes that have taken place 
owing to emotional stiess in combat flyers m heavy bombardment m 
the United States Eighth Army Air Force during the time that the) 
have been flying operationally thus far 

The persons involved wcic a highly selected group They weie 
selected in the first place by then voluntary choice of flying, secondly, 
by psychological and intelligence testing and by rigidly standardized 
physical examination, tlurdl), bv a considerable natural selection in- 
herent in the several stages of flying and operational training To cite 
a lcccnt survey on a large gioup of successful heavy bombardment 
flyers - they tended to be not onl\ young but to have few major home 
1 esponsibihties In general, although roughly one-tlnrd of them had 
evidenced definite psychoncurotic mechanisms m the past, their life 
patterns were chaiactcnzcd by gicat vigor, persistence and physical 
health Their life pattei ns show cd a singular absence of asocial acts 
They came from large families Their motivations were diverse A 
considerable numbei volunteered for flying in the first place m order 
to attain higher rank, ‘glamoi,’ extra pay or other symbols of social 
appioval A considerable number originally were motivated by a 
desue to fly Very few weie originally motivated by conscious hate of 
the enemy and few mote developed such feeling The motivations that 
developed through naming and combat to the point of giving solid 
suppoit seem to me the complex drives dealing with the relations of 
a man to his fellow's He found himself a part of several groups - most 
particularly squadron and crew', with which he identified lumself 
strongly, upon winch he depended, and in which he was important 
If he ceased to be adequate m conforming to the standards in these 
groups, he suffered in loss of pride and ego strength These factors 
appear to be the kev to endurance of stress m these men 

In legard to die stiess under which these flyers operated diere are 
several relevant matters to consider The traumatic factors, however, 
which seem to have had the importance of major stiess m an alrnosc 
universal way include The fact that on a statistical basis during the 
past year these crews have had litde chance to survive and only a 
small proportion did survive, die fact that most of them (confirmed by 
recent survey) endured close-up, first-hand catastrophe - ditching in 
the North Sea, wounds, fire, crashing, baling out and so on, and 
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esscntiallv all had iccn their fellows being manned and killed by 
gunfire bang frozen at 65' below rero temperatures, rendered 
unconscious and dead from anoxia, bang dbentegrated by explosion, 
falling out of control and with parachute* aflame, and crashing m 
mid-air m the meticuloudy tight formation It a Decenary to fly the 
deprivations of normal satisfaettom, the restrictions on personal 
initiative, the sometimes apparent undependabihty of the authority 
upon which survival depend*, and the hrcalcmg-op of powerful group 
ties, all inherent in oversea* army life itself the remarkably difficult 
situation m daylight heavy bombardment, of not feeling able to 
fight ba rk agam*t or rnab any move to escape from attack by flak 
and fighters, to that built up tension ha* no release the fact that in 
this type of operation there are few if any, visible, personal, satisfying 
results of the work and the fact of the complete interdependence of 
each crew member, each thlp and each squadron in a group which 
makes it possible and easy to fed responsibility and then guilt for the 
km of one s colleagues. 

Virtually every man exposed to thii s t ress experienced conscious 
anxiety and other symptoms as well The meat common of these 
symptoms were beginning phobic translationj of anxiety loss of 
appetite, nausea and weight loss, insomnia and vivid battle dreams 
tremor tremendous irritability pronounced depression with self 
accusatory coloring and the inability to enjoy and concentrate and 
make decisions in any activity other than combat flying Most of them 
flew and flew quite efficiently with tbe symptoms. In the majority 
whether the flight surgeon or commanding officer took them off 
flying statu* or not (a deernon made largely on the basis of the effect 
of the symptoms on efficiency in the air; the symptoms were accepted 
with r emar kable insight as a part of the arcumstancea of their position. 
Ia the majority the symptoms were not used for the secondary gain 
of removal from combat. These men not only knew' anxiety irritability 
and self-accusation quite well but spoke of them freely with each 
other They did not castigate the colleagues whose anxiety had made 
them ineffective and so removed them from combat flying but they 
seemingly did everything possible not to be removed themselves and 
to return to combat with the crew If they had to be taken off 

I would propose then that almost all these men are capable of 
becoming less adequate and adaptive for their present situation under 
prolonged tension I also propose that essentially all, both tbe very 
stable and the m a rk e dl y neurotic are capable of long continued 
endurance and efficiency when they are forced to identify' themselves 
with a group It is apparent that the problem of feeling appropriate 
fear again and again and agtun has no solution that Is both painless 
at tbe moment and entirely satisfactory in the long run. In such dr 
cumstances the tensions come to persist regardless of external ttirrvnly, 
and become anxiety* in the sense that it becomes free floating 
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attaching iLsc If to othci symbolic matters, reactivating long forgotten 
/cars from the past and being neurotically solved by mechanisms 
which arc usually regressive ones It is worth while to speculate whether 
the term neurosis fits in this context, whether it is here significantly 
adequate When strong anxiety is not only the sole response appro- 
priate to the situation, but is felt, accepted, and not permitted to stop 
the work to be done, by essentially every person in that situation, it 
certainly does not have several of the connotations which attach to 
the word ‘neurosis ’ 
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MANAGEMENT OF COMBAT EXHAUSTION 
IN THE ARMY 


COLONLL LLOYD J. THOMPSON, n c , us arms' 

Senior Consultant vt Neuropsychiatry, E T.O USA 

Some comparison of the organization for treatment of combat 
exhaustion between the U S Armies and the British Armies is in 
order We have no provisions at corps level sucli as occur in the 
British Armies, but depend on division psychiatrists and exhaustion 
centers - the latter serving an army as a whole. Also we have a 
psychiatrist for each army iathcr than one for each corps 

Under the topic of management it is appropriate to consider pre- 
vention because there is no distinct dividing line between prevention 
and treatment Line officers as well as all division medical officers 
have had some indoctrination in prevention and early recognition of 
combat exhaustion, but perhaps not enough Emphasis has been placed 
on the quality of leadership as a priority factor in prevention In 
prevention it is important that soldiers be fitted into their proper 
assignments so the job is neither too big nor too little foi their abilities 
and traiqmg Selection, classification and assignment should be a 
continuing process m all units Adequate training, indoctrination and 
discipline add to the soldier’s confidence in taking care of himself 
The manner in which reinforcement troops arc introduced into the 
unit and into fighting is extremely important Line officers are now 
recognizing the need for relief and rest of com bat units and plans 
along this fine are in effect whenever the tactical situation permits 
This is better than to wait for individual soldiers to become medical 
casualties Officers know the approximate number of continuous 
combat days that the aveiage soldier can take under varying conditions 
Before he is worn out J’he soldier must have some goal other than 
death, maiming or psychiatric breakdown. The medical officer with 
combat troops has been schooled to be on the lookout for the man 
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wbo a getting jumpy , going off by himself, becoming jlccpless, losing 
appetite or « bowing other symptoms of undue strain* The good medical 
officer tees that ha men are ns comfortable, ai well fed and as clean 
and dry as possible under any given set of circumstances He has an 
interest m then everyday hfe their sports and them equipment, nnd 
he shares their dangers and hardships 

Concerning treatment practically oil front lrnc medical officers 
have had a one week practical course at our School ofNeuroptychmtn 
in what we call first aid psychiatry Here, the medical officer u 
taught to recognize early symptoms and send a soldier back to the 
kitchen area or similar place where he con get a good sleep perhaps 
with a little sedation one or two hot meals and a chance to wash 
shave and dn out Of course tbc personal contact the explanation 
and reassurance given and the temporary relief from constant vigilance 
are important factors in tins first aid Just how mam men are so 
treated and return to duty the following day u not known because no 
records can be kept, but there are many of them. Several divisional 
surgeons have toki me that at least 50% of the combat exhaustion 
cases are returned to duty in this way 

If the symptoms are too pronounced for this simple treatment the 
soldier u evacuated under sedation to the clearing station Sedation 
during this process not only renders the job easier and makes the 
patient more comfortable but it is the start of real treatment. Patients 
arming at the clearing stations under sedation are in much better 
condition than those sent back without it It appear* that fixation of 
symptoms aho is prevented 

At tbc clearing station the patient may be kept two to four days 
under the care of the division psychiatrist m ward tents separate from 
other conditions. For the majority of patients so held sleep during the 
first twenty four to thirty-six hours is insured with due attention to 
nutrition Sodium amytal a used so that the patient sleeps through 
the night and naps in the forenoon and afternoon At least another 
day is given to occupation, recreation and group or individual talks. 
In some divisions more extensive rehabilitation programs have been 
tried Hysterical symptoms usually respond readily at this level to 
suggestion therapy - with or without the aid of drug*. 

In three of our armies now in combat there arc at army level 
additional neuropsych ia me facilities called exhaustion centers These 
arc makeshift orgnmiationi - having a housekeeping unit such as 
a clearing company and bang manned by neuropsvcluatruts on 
detached service from evacuation hospitals These are mobile units 
and can be moved as a whole or divided for moving as the situation 
dictates. Here, tbc patients can be held longer (seven to ten days) 
and the treatment - especially the rehabilitation program - can be 
much more thoroughly earned out An exception to the above is 
found m the 3rd Armv where the neuro psych b trots have maintained 
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THE PREVENTION OF VENEREAL DISEASE 
IN THE RO'iAL NAVY 

SURGEON VICE-ADMIRAL SIR SHELDON DUDLEY, to, 
l \frdic*J Dunier~GtMr»J tf Iht Rrf*i -A«rf 

I have brooded on the problem of preventing venereal disease in the 
N»v} for thirt>-n?bt yean without grtting any nearer a lolutton. 
Therefore tu a dutUtmoned old man let me draw your attention to 
a few arpeeo of the rubject which tend to be forgotten by the young 
and enthusiastic social reformer 

The psychological factors which frustrate manv of our effort* m the 
preiervuttow of health, ore nowhere to marked a cause of obstruction 
as in out attempts to reduce the incidence of venereal disease. This 
(act must ever be borne in mind by the social worker I deliberate!} 
say »oaflJ worker instead of doctor because the control of venereal 
disease 1 * far more a problem In social behaviour and herd prejudice 
than one of mere medical administration 

Lectures, with the intent of trying to inculcate clean living on 
ethical and moral grounds, are almost predoomed to failure when we 
are dealing with adult sailors hying the crowded community ship life 
away from home and fiun2> influences because the large majont} of 
adulu hare already formed their attitude towards promiscuous 
intercourse and rationalized their sex behaviour with an> religious 
or ethical code they profess. 

The great force of the sexual instinct, which is continually working 
against our efforts to inculcate chastity as the one sure shield against 
contracting venereal disease, is the reason why the mere telling of men, 
however forcibly not to touch loose women has produced no meajur 
able results on the morhidit) of venereal disease. 

The self preservation instinct, that a the inculcation of the fear of 
getting venereal disease or the fear of punishment for getting venereal 
disease has been large!} used in attempts to oppose the desire for 
women, with as far as I can judge no success. Apart from the ethical 
and psychological desirability of 'encouraging the uninspiring safety 
first principle m fighting men, the use of the horror type of lecture 
or film has the great drawback of placing the ntedical officer in an 
invidious position. He gives a lecture which implies that if you get 
venereal disease you will become a cnpple, die in the madhouse, and 
nun the health of your wife and children. Immediately afterwards 
he adjourns to the sick bay, and reassures one of ha audience who hp? 
got venereal disease and a id x suicidal condition of panic fear that 
he Deed not worry as provided he sticks to the treatment, he will be 
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permanently cuicd Such a complete voile face on the part of the 
lecturci docs not lend to increase the confidence of a ship’s company 
m then medical officci. 3 

A difficulty with all health piopaganda is the great cnic that must 
be exercised not to mcieasc ill-health by causing hypochondua or 
disease phobias, because it is most msamtaiy foi a man to think 
overmuch about Ins health Let us be honest anyhow m our lectures 
on vcncieal disease, because early and piopcily treated venereal disease 
is a tuvial complaint which should cause little or no disability 

Fcai of punishment as a dctcuent is condemned by most senior 
naval medical officers It is doubtful if punishment has any effect on 
sex behaviour It ccitainly leads to concealment of disease, inefficient 
treatment, and inci eased spiead of vcncieal infection The use of local 
disinfection oi condoms is a thorny subject One thing must clearly 
be kept in mind As Service doctors om only duty is to keep as many 
men in the fighting line as possible Thcrefoic, even if itistiuethat 
self-disinfection inci eases the amount of illicit intci couise by removing 
feat of the consequences, it is no affan of mil's, and it is om duty, 
despite any personal feelings on the subject, to cncouiagc the use of 
such mcasuics if we honestly believe the amount of disease is i educed 
thereby In the Navy we picfcr the use of the sheath 01 condom to 
any packet system We have abandoned ablution chambers in ships 
as useless and the use of sulpha-di ugs and penicillin as prophylactics 
arc still in the cxpciimcntal stage Condoms aie more efficient and 
foolpi oof than packets, and a sheath also has the advantage of protecting 
the female fiom infliction and picgnancy 

The statistical evidence I have examined is not good enough to 
persuade me that condoms have had a significant effect on total 
vcncieal moibidity Howcvci, maybe they can diminish the number 
of eases ovet shoit pcnods and combined with effective piopaganda 
may save considciablc man-powci during the pcnod of an operation. 

Anothci obsttuclion to the effective contiol of vcncieal disease, 
which is not always 1 cabled to the extent it should be, is the m- 
numeiablc pitfalls in collecting and intci picting statistical data on 
venereal diseases Thcic is no time to discuss this vast subject m 
detail but as a gJai mg example of the um efiabihty and illogical 
intcrpictation of vcncieal statistics, the alleged effect of the action of 
alcohol on the mot bidity of vcncieal disease may be bnefly consideied 

Ycai after ycai, m the official rcpoit on ‘The Health of the Navy’ 
in the section of the steps taken to pi event vcncieal disease, it was 
stated that much impiovcmcnt m vcncieal moibidity was to be 
expected as a lcsult of the steps taken to mcieasc the temperance of 
the sailoiy and many cxpcncnccd Service vcnci cologists attnbutc 
great weight to alcoholism as a facloi which dctci mines the magnitude 
of vcncieal disease latcs I have hcnid one vcncieal disease specialist 
proclaim that 75% of his patients weie diunh at the time of infection 
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and the re maining 25% had taken drink when the)' contracted their 
venereal disorders, and that he tvas convinced alcoholism vras a major 
cause of venereal disease 

A sympathetic medical officer went into this matter rather carefully 
some years ago and after having got their confidence, many venereal 
disease patients who had at first stated that the) were, drunk sub- 
sequently admitted that they were not Intoxicated at the tune they 
contracted their disease, but they had said they' were because they 
knew that they would be regarded as more unfortunate than sinful, 
il they said they were drunk. There is no suggestion that the inhibition 
of judgment and self restraint or carelessness in taking reasonable 
precaution due to alcoholism does not account for an unknown number 
of venereal infections but it u essential to realize that there a no re 
hablc statistical evidence of what fraction of venereal disease morbidity 
can be reasonably attributed to this factor All we do know Is that the 
tremendous change for the better m the drinking habits of the naval 
personnel, which has taken place in recent times, has not been associated 
by ft commensurate fall in the incidence of gcmorrbcca 

Thu is an example of the caution necessary in the interpretation 
and collection of all medical statistical data. 

So far I have been pessimistic. However when we consider treat 
ment m connection with the prevention of venereal disease the outlook 
seems brighter Coincident with the introduction of arsenical drugs 
the incidence of syphilis in the Navy dropped rapidly from about 
30 to 4 per 1,000 It was hoped that the introduction of the sulpha 
drugs’ would have the same effect on gonorrhoea as the arsemcals 
had had on syphilis, but the naval figures show little indication of 
this as yet which a perhaps not surprising as syphilis a a disease 
conferring permanent immunity while gonorrhoea does not Whether 
the extreme rapidity with which penicillin disinfects the earner of 
gonococci will have a greater effect on lowering the incidence remains 
to be seen. 

Now there is a last but most important point. Our one duty as 
naval medical officers is to keep as many men at the guns for os man y 
days as powible, as our American naval colleague* say and If we 
cannot prevent cases, we can prevent some thousands of days crl-Tn^rt 
by refusing to hospitalize venereal patients. Simple uncomplicated 
primary syphilis and gonorrhoea are easily treated at duty in their 
ships without necessarily losing a day by sickness. In the env- of 
gonorrhxea, with the new sulpbonanudc scries, treatment is now merely 
a matter of swallowing pills and with syphilis merely the giving of 
intravenous injections, and surely anyone worth the name of doctor 
can do thu. Cases of venereal disease almost diagnose themselves, 
and we really do not need to insist that each case must go to a 
venereal disease specialist. Yet only the other day I read a letter in 
ibe B.M.J demanding that no one but a self-styled venereal duen v 
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specialist should be allowed to treat venereal disease 'Well, let him 
have his way. but for mercy’s sake make every naval doctor a venereal 
disease specialist and teach medical students something' about venereal 
disease before they join the Services Or, as I would prefer to put it, 
we specialists in manne medicine require a knowledge of -venereal 
disease to practise our speciality, and only occasionally need the advice 
of a consultant in the subject. 

It is therefore to be regretted that many lazy, or untaught, naval 
surgeons make anv excuse to send their venereal disease cases to 
hospital, or to place tliem under the care of the venereal disease 
specialists, and I am distressed to observ e that the amount of hospital- 
ization of venereal patients is increasing In this respect, the introduc- 
tion of ‘labelled’ v enereal disease specialists into the Navy was a 
retrograde step, because it has caused far more patients to be sent to 
the specialists m our hospitals than need be. Before the introduction 
of the sulphonamides, the recorded mean duration of sickness in the 
yearly official health returns for gonorrhcea was about eighteen days 
m the Navy against fifty days in the Army Of course,, the Navy took 
just as long to cure their gonorrhoea patients as the Armv, but most 
cases in the Navy were treated at duty, while in the Army they were 
invariably sent to hospital The eighteen days therefore really refers to 
days off duty, not to days under treatment Hence, although the inci- 
dence of venereal disease in the Navy was almost twice as great as the 
incidence in the Armv, the loss of man-power caused by venereal 
disease was considerably less in the Navy 

Treatment at duty is moreover good treatment, as it largely prevents 
die depression, loss of fitness and feelings of ostracism that are caused 
by the hospi taliz ation of men suffering from venereal disease. Always 
in a fighting service it is total days off duty, rather than total number 
of cases, that count. 

The licensed house under alleged medical supervision has proved 
more a menace than a safeguard against gonorrhoea owing to the 
impossibility of keeping women free from gonorrhcea or curmg them 
of the disease or even diagnosing the disorder when present Up to 
now so-called medical inspection of prostitutes is mere eye-wash 
But if penicillin fulfils its promise it may be feasible to keep prostitutes 
100% clean, with very little supervision If this were true, speaking 
merely as a doctor interested in reducing the amount of venereal 
disease in the Navy, the prophylactic value of licensing the prostitutes 
and brothels in seaports would have to he reassessed. 



VENEREAL DllEASEI 


255 

SCAUBX I 4 


PREVENTION OF VENEREAL DISEASE IN THE 
AMERICAN SERVICES (i) 

COLONEL PAUL PUX3ET ita, da imv 
Vntrtol Dutau Cmtrrl Ofiar E.T 0 L S-A 

In the effort to reduce the Ion of military manpower from the venereal 
diseases an ounce of prevennon u worth a pound of cure. Improvement* 
in treatment techniques have reduced the Ion occasioned by each mfec 
tian but prevention still r rmiirn the method of choice. Preventive 
methods art more conservative of manpower than the bat refine- 
ment* of treatment which we now hare or can reasonably anticipate. 

In venereal disease control there i* no fixed program lvhich may be 
laid on everywhere without modification There are banc principle*, 
however and success will be determined largely by the skill with 
which each is exploited 

There u time here only for luting the categona into which control 
method* may be classified 

(i) Epidemiology or, more simply, fact finding The fact* which are 
necessary arc 

(a) The incidence of the various venereal ducases. 

(b) Their distribution In the population under consideration. 

(c) The foa from which infection a being spread. 

(d) The success or failure of control method*. 

(fl) An tducthonal pro grain provides the backbone of control efforts 
within the service itself. This should be varied to suit the needs of the 
group should be fhctual and should avoid either moralizing or the 
•care approach. Full attention should be given to the banc principles 
of sex hygiene si mp le descriptions of the venereal diseases, correction 
of prevalent muconceptiora, the techniques of protective measure* 
and the me of protective device*. 

(3) Detection and amelioration of the psychological factors which 
contribute to venereal exposure is a useful but little used approach 
These are multiple and complex but there are three simple ones which 
are of major importance (i) Boredom (a) the state of bang browned 
ofT or fed-up and (3) the last fling* attitude. 

Relief of boredom may call for a high order of ingenuity and much 
hard work, especially when the situation a limited The state of being 
fed up can often be improved by better relationships between 
commanders and troop*, encouraging each to understand the problems 
of the other The last fling* attitude 11 easier to prevent than it is to 
dad with, but common sense, facts and deglamonzadon of war go 
a long way 
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(4) Command control is next for consideration In die U S Army, at 
least, all of the activities discussed above are responsibilities or 
command, but may be delegated Hcic I refer specifienlb to the more 
direct exercise of the command function, which can make numerous 
contributions to the reduction of venereal infections. The most 
impot tant of these is Icadcrslnp by example Additional measures 
include such relatively unrelated factors as the selection of sites for 
bivouac where choice is feasible, control of pass and furlough privileges, 
art rp } ie Judicious use of the ofT-hmits authority 

I he subject of command conliol cannot be left without reference to 
t c uselessness of punishment as a proven tne measure All of the evi- 
dence is that fear of punishment for acquiring a venereal disease does 
not prevent venereal infection and has the vicious effect of inducing 
attempts at concealment of infection 

( 5 ) Provision of prevent we materials and facilities is one of die most 
tangible of the various activities, and so tends to be given undue 
emphasis in discussions Materials, techniques, and procedures are 
well known, and are being constant^ impioved and it should suffice 
here to say that they should be the most effective agents procurable, 
should be readily available, and all should be instructed in then use 

(6) Finally, a venereal disease cOnti ol program for military force 
must include effective control measures among the contact population 

h\ith a lo ice in training m its own country this can be accomplished 
by an arrangement such as the 7-pomt agreement between the 
Surgeons General of the United States Army, Na ivy, and Public 
Health Service When a foice is quartered outside of' its own country 
the problem is made moie difficult It may be sobyed by woikmg 
arrangements, such as those between the United State s Army and the 
British people, but these will not neccssaniy obtain if 1 the next area 
to which we go It is obvious that to avoid disastci it \\n 11 be necessary 
to develop control activities with a high ordei of integration between 
military and civilian authorities It is hoped that those m m charge of 
planning civilian administration nail undertake dns piolf c )lem If thc f 
do not it may become necessary foi the Armies themsclve^, to conduct 
a veneieaf disease control progiam among die civilian i rc -'opulations 
Discussion of venereal disease control mediods m contact^ copulations 
inevitably bungs up the question of die usefulness of $ tiue^“S iegatA ° n 
and licensure of prostitution Many times «i,: us ' Cl , ’r ^military 
commanders, sometimes in collusion witl 
sometimes contiaiy to professional advict 
prostitution presumably foi the conn ol oft 
amelioration of social problems among the 
that die most lecent of these attempts was 
ones uniformly have been and there still r 
reason to believe that licensed prostitr 
method of reducing venereal infections 
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PREVENTION OF VENEREAL DISEASE IN THE 
AMERICAN SERVICES (3) 

MAJOR a J RADEilACHLR, M-C., cj. aw 

Durmg the past vear I have been the surgeon with a tank destroyer 
battalion m North Africa and Italy The organization co routed of 
approximately one thousand men and ofTiccn. My discussion of 
venereal doenre control u almost exclusively concerned with thu 
organization on its trek from Casablanca to combat m Tunisia, and 
a rummer of desert training Algeria followed by five long weeks In 
Ital> Our problems were undoubtedly similar to the problems of the 
average troops. 

When we arrived in North Africa in January iq (3 the white 
people there were skeptical of our intentions die Arabs apprehensive 
ns to how the change might affect them. Families were comparatively- 
intact, in contrast to many other portions of the world Our troops 
saw little home life because of the reticence of the people and language 
difficulties A soldier with a girt on hu arm was the exception to the 
rule. Prostitution existed white, Arab and colored A high percentage 
of the Arab prostitutes were infected with svphilis. The others had the 
usual run of venereal d acmes, with variations. Earh in the campaign 
bouses of prostitution were declared ofT limits to troops. However 
camp followers were numerous and ingenious so that one way or 
another the soldiers ended up exposed to venereal disease 
The problems of venereal disease control m North Africa were 
essentially the same os those almost anywhere dje 

Briefly as we Messed the problem there are two main methods of 
reducing venereal disease (l) Reducing the number of contacts 
(a) Lessening the transmission of disease per 1 000 contacts 
In both the educational program arid the command orders we 
attempted to accomplish these objectives. 

In this organization the problem m North Africa was not too great 
The officers and men were sincere in their attempt to keep venereal 
disease at a minimum. In over ten months we had but three case* of 
gonorrhea, but one of chancroid no syphilis and a few simple venereal 
ulcers. Our program consisted of (1) Education (2) Isolation both or 
cases and contacts (3) Work, recreation (4) Proph\lams 
Tie educational program was continuous using posters, pamphlets, 
lectures, training films, warnings and the like Special attention was 
given to the monthly venereal lectures. These can be more detrimental 
than helpful m venereal disease control if not given properly Wc tried 
to make them interesting practical, and forceful A line officer a 
chaplain, and n medical officer usually spoke a different group being 
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(4) Command control is next for consideration In the U S Army, at 
least, all of the activities discussed above are responsibilities of 
command, but may be delegated Hei e I refei specifically to the more 
direct exercise of the command function, which can make numerous 
contributions to the reduction of venereal infections The most 
important of these is leadership by example Additional measures 
include such relatively unrelated factors as the selection of sites for 
bivouac where choice is feasible, control of pass and fuilough privileges, 
and the judicious use of the off-limits authority 

The subject of command conti ol cannot be left without refei ence to 
the uselessness of punishment as a preventive measure All of the evi- 
dence is that fear of punishment foi acquiring a venereal disease does 
not prevent venereal infection and has the vicious effect of inducing 
attempts at concealment of infection 

(5) Provision of preventive materials and facilities is one of the most 
tangible of the various activities, and so tends to be given undue 
emphasis in discussions Materials, techniques, and procedures are 
well known, and are being constanth impioved, and it should suffice 
heie to say that thev should be the most effective agents procurable, 
should be readily available, and all should be instructed m their use 

(6) Finally, a venereal disease conti ol program foi military force 
must include effective control measwes among the contact population 

With a foice in tiaimng in its own country this can be accompbshed 
by an arrangement such as the 7-point agieement betwfcen the 
Surgeons General of the United States Army, Navy, and Public 
Health Service When a foice is quartered outside of its oivn country 
the problem is made moie difficult It may be solved by working 
arrangements, such as those between the United States Army and the 
British people, but these will not necessanly obtain in the next area 
to wffiich we go It is obvious that to avoid disastei it will be necessary 
to develop control activities with a high order of integration between 
military and civilian authorities It is hoped that those ( m charge of 
planning civilian administration will undeitahe tins problem If they 
do not it may become necessary foi the Armies themselves to conduct 
a venereal* disease control program among the civilian populations 

Discussion of venereal disease conti ol methods in contact^ populations 
inevitably bungs up the question of the r.r +1 ^Wevation 

and licensure of prostitution Many tu 
commanders, sometimes m collusion wit 
sometimes contrary to professional advn 
prostitution presumably foi the control of 
amelioration of social problems among th 
that the most recent of these attempts w r a 
ones uniformly have been and there still 
reason to believe that licensed prostil 
method of reducing venereal infections 
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What were our results? I am inclined to fed that the educational 
program was successful In spite of the prevalence of syphilis amongst 
the Arab population no eases developed m this command I know that 
ver) feu condoms were used compared with the number of prophy 
lactlcs given because I bought the condoms and the first sergeant had 
them always available. 

1 came into the Array very sceptical of the value of the chemical 
prophylaxis However I am now convinced that it is almost too% 
effective granted the prophylaxis is thoroughly given by well trained 
medical personnel and the soldier is sober enough to co-operate 
Among all the contacts followed by prophylaxis only one ease of 
venereal disease developed and in that case the man was very drunk. 
I stress that even medical soldiers should be taught to give n prophy 
taxis. 

That essentially covers the situation in North Afnea The problems 
multiplied and were much more difficult across the Mediterranean 
The same measures were not nearly as effect ! it in Italy where we 
had cases of syphilis^ gonorrhea, and chancroid. The picture m Italy 
was different In many other respects. The civilian population was 
demoralised, homes were broken up and women were hungry The 
soldiers were at a peak of training ready to throw all Into the next 
battle expected very soon They had that last fling attitude highly 
developed 

The result was that many who went on pais to see the sights and to 
drink ended up drinking in a house of prostitution or a home, and 
came away with a venereal disease. 

In Afnea the women were afraid of the soldiers m Italy decidedly 
not. In Africa the men protected their women in Italy raariy procured 
for them. 

As I review my experiences I wonder just what I have learned, 
certainly nothing new and startling There are a few points that seem 
Important to stress. We must Impress upon the soldiers the seriousness 
of venereal disease in contradiction to many popular writers. There 
should be an educational and recreational program instituted to avoid 
tins last fling before combat Repeatedly instruct not to drink and 
indulge in sexual Intercourse. In general make the venereal lectures 
practical and interesting and real Instruction 

The command should provide facilities for diversified sports and 
interesting recreation In leisure time. Prophylactic stations must be 
easily' available. It is advisable to furnish condoms Other command 
functions of urgency are the Isolation and treatment of infected 
prostitutes and the abolition of procuring by any means necessary' 

In conclusion, it seems that while there is no ideal or popular 
solution to the problem the answer can be found only in sincere, 
clever anticipatory planning 
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employed each month to lend variety of ideas and presentation and 
a new approach to /he subject 7 'he officers preferably should be 
known and respected by the men 7 he line officer stressed the effect 
of loss of valuable training time to the individual, the organization, 
and the allied cause He emphasized also the fact that drink and 
sexual relations should not lie mixed. He also advised the use of a 
rubber (condom) and then plenty of soap and water and the chemical 
prophylaxis at the earliest opportunity This talk was given in a 
strictly man-to-man fashion 

I In chaplains J have heard have been excellent speakers and did 
a good job of it 7 he cliaplain, as well as the medical officer, can 
prevail the unavoidable self-recriminations that follow sexual abuses, 
7 his knowledge will detei a certain number He is the one to ‘sell’ to 
the men the integrity ol our forces, and to efface what might be called 
the ‘last fling attitude ’ 

7 he medical officer presents the medical facts and the rationale 
and use of prophylactics Many vaiicd approaches may be made 
Often these talks we/e given in conjunction with a sex hygiene training 
film These conferences give an opportunity to keep the men informed 
on new developments and should not become routine or uninteresting, 
and certainly not be an excuse for a dirty story hour. The medical 
officer has to show the soldiers that venereal disease is still a serious 
personal ha/aid 

Further education and dnection included the following. Each time 
the battalion moved the men weie given pertinent data on: 
(z) Prevalence of disease in the area, and (2) location of prophylactic 
stations 

' I he problem of isolation of cases was simple Isolation of an 
individual in a shelter tent on the desert is an easy procedure, and 
passes were not issued until cure was assured Isolation and treatment 
of contacts v\as not in my sphere, but I recognized it in Noith Africa 
as an almost unsurmountable problem 

So much for the educational program There are many other 
measuies that may be instituted to cut down the incidence and 
number of contacts Plenty of work and good recieational facilities 
undoubtedly are important factors in this program 

During the period of training in the summer of 1943 between the 
African and Italian campaigns many of the contacts were in houses 
of prostitution, A military police patrol attempted to keep the obviously 
diunk from the red-light districts A prophylactic station was estab- 
lished near those areas Our men were allowed on pass (usually 15 A 
were allowed on pass one day a wee k); it was really seven weeks 
between pass days foi each man That in itself was necessarily a method 
of control for it reduced the number of contacts. The reason for die 
low percentage of passes was the small size of towns and lirmte 
recreational facilities in them. 
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because Ian of proficiency pay would have given the show away to 
their wives. Venereologists interpret the regulations concerning pay 
stoppages very leniently and the patient always gets the benefit of 
the doubt Men contracting venereal disease from their waves suffer 
no penalties. 

^ defies l prophylaxis - At home ever) unit a instructed to provide an 
ablution room where a man can wash himself thoroughly and where 
be can obtain a prophylactic packet containing antiseptic mercurial 
cream, cotton wool and soft soap The men arc told about these 
facilities, and hem to use them, at the periodic lectures. Some unit 
commanding officers allow the provision of condoms, but this is a local 
matter and unfortunately is not widespread I always suggest thb to 
medical officers when speaking to them about venerea! disease 

Overseas, apart from ablution facilities m units, there are special 
centres set up usually In brothel areas, where prophylaxis can be 
earned out under the care of medical orderlies. Condoms are provided 
free in all units overseas. Control of brothels and their inmates is also 
undertaken overseas. 

6 Treatment oj established cases - The treatment of syphilis in Bn tain 
is entirely m the hands of the special ms m venereal diseases. 
GonorrhcEfl n roamly treated In camp reception stations, but only 
if uncomplicated Patients with venereal disease are always isolated 
until they are non-contagious Patients who default from anti -syphilitic 
treatment are always pursued with the greatest insistence and the 
defhult rate is naturally much less in a disciplined population than 
ra avil life. 

7 Contacts - If there is no control of the sources of infection it is 
unlikely that prophylactic measures can do very much to reduce the 
incidence of venereal diseases. Overseas, the compulsory treatment of 
brothel inmates ti possible. Here at home the problem is more difficult. 
Regulation 33B aims at the habitual spreader of venereal disease. I 
think that the Army venereologists have done more than anyone to 
provide the public health autlionties with notification or infected 
persons. The administration of thn regulation vanes greatly in 
different parts of the country but in those areas where it is widely 
interpreted, Le. where some action is taken on a single notification 
a great deal of good has been done. 

Quite apart from his, when a man is well acquainted with the 
woman who gave him the disease, it has always been the practice of 
army venereologists to get him to send a letter to the woman advising 
her to see a specialist. A note is enclosed for her to give to the specialist 
advising him of the disease impeded Over 35 / of women so notified 
go voluntarily for exairunadon- 

I am fortunate in being able to run a weekly clinic for civilian 
women whom I have traced in thn way Most of the women who attend 
are the wives of my aoldicr patients. Sometimes the wife has infected 
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PREVENTION OF VENEREAL DISEASE IN THE 


BRITISH ARMY 


LILUTLNAh J-GOLONLL JAMES MARSHALL, kawc. 

Command Venncofopist JiaiUrn Cjmmand and Jjmdoti Dutrict 

'Die policy ol the British Army in the attempt to prevent and control 
venerea] d Leave may be summarized as follows 

1. Propaganda - (a) fixtures. - Lectures on venereal diseases are given 
by unit medical officers at regular intervals The general substance of 
the lecture is laid down in a pamphlet, but the medical officer is at 
Jibertv, and is encouraged, to change the mode of presentation to suit 
his audience- Briefly, men are advised that the only sure way to avoid 
infection is by complete abstinence, but if a risk is taken there are 
means by which the possibility of infection can be reduced A check is 
kept by venereologists to make mre that men are being adequately 
lectured and that prophylactic facilities are being provided by units 
(b) Johns aie also used At home the films used, eg ‘Subject for 
Discussion," are confined to non-controversial subjects Overseas, 
however, troops are shown films on the actual technique of preventive 
hygiene measures 

2. Welfare. - Provision of good recreational facilities is important in 
keeping men occupied in their spare time, and every effort is made to 
have good canteens, clubs, and v. chare centres, as easily available as 
is possible 

3. Jxave. - British troops at home have a week’s leave every three 
months and a short pass between leaves If a man is near his home it 
is the rule for him to be allowed at least a night at home each week 
and, if his work permits it, to have permission to sleep at his home when 
he L not on full-time duty. The bulk of venereal disease in married 
men occurs in those stationed a long way from home 

4. P 'endues. - Jt is no crime in the Army to contract a venereal 
disease, but it is a crime to conceal it A man in hospital suffering 
irom a venereal disease loses is 66. a dav in hospital charges so long 
as he is in hospital because he is suffering from a disease due to his 
own fault He may also lose, while in hospital, special proficiency pay 
in some cases It is unfortunate that, in the case of a married man, 
proficiency pay has often been allotted to the wufe, and she is the loser. 
The army medical authorities have tried, and still are trying, to have 
even this minor penalty removed, so that we may come in line with 
the other Sendees. ( Phis has been accomplished since the delivery of 
this paper.) Jt is fair to say that J have only twice had cases of men 
concealing a venereal disease for fear of 1 he financial penalty and then 
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THE PREVENTION OF VENEREAL DISEASE 

AIR COMMODORF O L\L McELUGOTT 
Cms+l(0tt in YntmUfj R~LF 

In 1938 the incidence of venereal disease m the RAF at home was 
5 3 P 0 " 1 000 P 0 " annum compared with 24 5 per 1,000 in overseas 
commands- That the home incidence was 10 low is not lurpnsing as 
here was a small well-cared for corps of artisans living under condl 
tiora where there were opportunities for sport and frequent leave at 
home and where early marriages with a good chance of living on or 
near the airman s station were encouraged Since the war the rate 
has inevitably men but not Inordinately considering the vastly 
changed circumstances and in static commands at home such as 
technical train mg command where conditions still approximate to 
those of peace, this me does not occur 

In operational training units at home, the aircrew incidence is 
anything up to four times that of the ground staff the reasons for 
tilts disparity are not far to seek. In wartime the flying man is 
constantly raldng ha life and Is surrounded by an aura of glamour 
He also lias more leave, more pay and consequently more alcohol 
Such a man has a less cautious attitude to life in general and Ccjpt 
dttm is too often hu motto It a not surprising that Dominion and 
Allied personnel are particularly prone to infection first because 
they are away from home Influences and second h owing to differences 
of language accent and behaviour they lack discrimination m their 
choice of female society I personally feel that a good deal more could 
be done in the way of organized entertainment and hospitality for 
these men. 

In operational units even those at home, ground stafT show a higher 
rate than in non-opera Uonal ones. It a bard to know why this should 
be so but it a probably partly due to the standing example of the 
aircrews with whom they are working In Italy however the ground 
crew rate was twice that of the aircrews Here the latter were very 
busy with constant operational duties and for the most part spent 
their leave m attractive non- urban rest centres, where sport and other 
organized recreations were excellent Ground stafT on the other hand 
were not so well catered for and were continually in and out of near by 
towns on transport and other dudes- 
The prevention of venereal disease n largely an executive, welfare 
and provost problem and if these branches do not play their several 
parts, the cfTorts of the most comaendous medical officers will be 
unavailing 

Preventive factors in order of importance include discipline (not 
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the husband, but ofteDer the soldier has infected his wife hi the latter 
case the commonest history xs that the man has come home on leave 
while incubating the disease arid developed symptoms after a few 
days, having unwittingly infected his wife in the meantime. In the 
lour years J have run this clinic I have Jound 30% ol the women who 
attended to be infected No woman is pa >scd free of infection unless 
she has been repeatedly tested over at least three months I have 
found it a great help in these cases to know both sides of the story and 
there is no difficulty in keeping the women attending My annual 
default rate is under 10% 

The A T >$' -In the case of women no ad hoc venereal disease lectures 
are given, but the subject is discussed as part of a lecture on general 
health and hygiene. No prophylactic facilities arc provided Infected 
women are treated in military hospitals and clinics and arc confined 
to hospitals in the early stages until they are non-contagious The 
numbers of infected Service women are remarkably small considering 
the si/e of the Service As with men, Service women have a much 
lower default rate under treatment than their civilian counterparts. 

When a soldier says that he suspects his infection came from a 
Service woman there is a system whereby she is confidentially 
approached, usually by a woman medical officer, and is advised to 
submit to investigation 

Summary 

I he whole edifice of prophylaxis against venereal disease collapses 
when it comes up against alcohol Quite 23% of men arc intoxicated 
when they contract venereal disease and at least 75% have taken 
some drink I believe that the lines of attack in the prevention of 
venereal disease arc, - 

1st - By educational methods, which will get at the intelligent men 

2nd - By provision of the best prophylactic facilities, and here I 
put the condom first in the list 

3rd — By provision of the best possible treatment for infected 
patients - in hospital during the early stages and by specialists, 

4th - By attacking the source of infection by any means available- 
at home by contact tracing and the use of Regulation 33B when 
necessary, abroad, on the same hues but with even tighter control 
ft is hoped that in the future icgulauoos enforcing the continuation of 
treatment will be introduced At present any civilian can default from 
treatment at any time and nothing can br done Close co-operation 
between Service and civil authorities is required and if necessary the 
supervision and treatment of civjJiam by the allied medical authorities 
should be undertaken in occupied countries 
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a few minutes and the glans and prepuce are promptly washed, the 
odds arc that infection will not take place I think there is a rok of 
,1,^ chemical urethnta following the instillation of solutions of 
hKtt salts, after which at the next intercourse - and onl> too often 
there u a next one - the traumatized urethra is more caiil) infected 
The prevention of venereal disease is large! > a moral or a morale 
problem with a strictly limited medical ride. We, ns medical officers 
are responsible for education and the provision of proph) lactic 
facilities We must explain careful I > how these are to be used how 
alcohol blurs discrimi natio n and that we can never promise i oo */ 9 
results from even the most punctilious prophylaxis. It is also our dut> 
to interest both senior and junior commanders in the problem of 
prevention and to endeavour to enlist thar active help To the com 
roanding officer who says to the medical officer 'Too much venereal 
disease on the station Doc. what arc you going to do about it? the 
rep!) is obvious. 
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MANAGEMENT OF VENEREAL DISEASE IN A 
FIELD ARMY UNDER COMBAT CONDITIONS 

MAJOR W P K1LUNGSUORTH u.c. uaaxvy 

Venereal disease can be successful!) treated m Army field forces under 
combat conditions, thereby greatl) reducing the dap lost from 
venereal dis ea se. 

The sulfonamides are unsatisfactory for treatment of gonorrhea 
under combat conditions. Penicillin b the drug of choice in the 
treatment of gonorrhea. 90/ of all cases of gonorrhea can be cured 
with adequate doses of this medication Imtiall) The remaining 10% 
wiH respond likewise if proper urological stud) and manipulation u 
given. The Initial dosage of peni cill i n should be 200 000 units. With 
our present form of penicillin, cases of gonorrhea treated as outlined 
can be returned to duty in twenty four to forty-eight hours. A sero- 
logical check up at the -end of three months of all cases of gonorrhea 
treated with penicillin is mandator)’ 

Penicillin b the drug of choice in the treatment of primary and 
early secondary syphilis, and a worth while also in the treatment of 
late secondary new and old latent cases but should be given in con 
junction with mapharsen. Penicillin rapid!) renders primar) syphilitic 
lesions non infectious and causes rapid healing thereof Primary and 
early secondary' cases of syphilis can be returned to duty in from ten 



20 1 1NT1 R-AI.l IP D C ONI LRLNOrS ON WAR MRDICIN'r 

foigctlmg self-discipline), nj»il dr mfis, oigani/ation of Insure to 
fifflit boiedom, the piovision oi welfme institutions, sports facilities 
and otlici substitutional activities. These nic the lcsponsibilmes of 
unit commnndcis, wellhie ollieeis and padies Education m the facts 
about vcneieal diseases, the cflects of alcohol on sclf-contiol, methods 
or self-disinfection, etc, is the lesponsibility of the medical oflicci , 
who should be eaieful to explain that these methods will diminish but 
not make unneeessaiy the (hance ol infection Unit commanders 
howevei , must take an mteiest m then medical officers’ dibits Thcic 
i\ sometimes a not unnatmal lclnetanee foi them to usk being dubbed 
pieacluns 01 hypocutes, which in lact nevei happens, but medical 
ollieeis have olten told me that a lectin e with the C.O m the chan 
always docs ‘cut ice’ I think that embiyo officers at OCT Us 
could with advantage be insti acted in the line to take on these occa- 
sions, as welt as m then gcneial lesponsibilities m vcncienl disease 
pievontion Though a man may not mind being unpopnlm with Ins 
supciioi officers, he will hate being so with his comiadcs, thciefoie 
the ‘letting down the side motive’ must be stiessed and the man to do 
this is the unit connnandoi 

Sanctions against the infected man .lie useless and may easily lead 
to conceilmcnt oi illicit unskilled ti eminent Uniis should he 
penocheally infoimed of theii vcneieal disease late and the causes of 
any use investigated without delay 

Diwifrrlw/i - Facilities foi self-disinfection must be made available 
and all innks insti ucled in then use, but if these me located m camp 
oi quaiters, many will not take (he double to use them aftei a slow 
tup h om the nemest town wheie the usk is usually mil In the R A F 
oui expet iciice is against stalled ‘piophylaxis centies’ on stations, as 
men aie often shy to use them, though when these me located in the 
town itself, they me usually well pationt/cd, as the anonymity of the 
pan on is seemed These wen pmticnlmlv successful in towns such 
as Algieis and Naples, wheie they wcie set up adjacent to biothol 
ai eas 

Condoms mcl ‘piophylactie packets’ should be available and fice 
to all The l.attci aie best distnbnud two at a time I am emphatically 
against them being piessed on all The maxim, ‘nevei be without one’ 
is a two-edged swoid It can easily cngendci a sense of filse secmity 
and, like the schoolboy’s halP-ciown, is .apt to bum n hole m iho pocket 
until it is used 

In a leas avheic ehaneioid is common, such as Southern Italy, i r ) to 
30% sulpha thia7olc a earn may be used pi opliyl ict ically, but m 
combination with 33% calomel cicam u will suiely act as .1 diluent 
to the l.attci and weaken Us antispn ochaUal effect Piompt foiciblc 
mu tuution is piobably still the most effective anti-gonoeocC.al mcasuie 
The gonococcus doys not walk into the uictlua but is deposited at the 
meatus m a dioplet of muco-pus, if this is mechanically expelled within 
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TABLE V - BREAKDOWN OF SYPHILIS CASES TREATED 
WITH PENICILLIN 


(t) Primary 
(a) Secondary 
(ji New latent 

(4) OU latent (mdudlnj rd*p*o, Inadequately 
Heated caxa) 


6 >S (7a 'S/i) 
no (ta-9/0 
*3 (*-9/0 

100 (ia%) 


(3) Total one* treated 


B46 
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TABLE VI - VENEREAL DISEASE RATE PER 1 000 PER 
ANNUM FOR WHITE AND COLORED troops FOR THE 
PERIOD 



fFJbfr 

OW 



Trip 

Trips 

4 wsp* 4 

July 1 944 

ta-pi 

5649 

1447 

August, 1944 

a-93 

17^5 

3 41 

September 1944 

ia 17 

103-97 

16-61 

October, 1944 

10 5« 

907-00 

«»73 

Norember 1944 

15*36 

19343 

*4-6* 

December 1944 

19-28 

103-33 

>6-33 

January 1915 

11-03 

113-96 

j6no 

Fetawy 1945 

13-do 

88-32 

17 It 

March, 1943 

11-83 

74-36 

'3-33 

April, 1943 

1043 

5°-93 

14-95 

Arera§e for ten mcrathi 

19 4I« 

toi 48J 

■6-7 V 


a Avenge mean itrenyth white troops lor ten months, aJ>,aio. 
i Average mean uranfth colored troop* for ten moo tin, [3,443. 
t Averafe mean «mqph Army aiKrepitc Cbr ten rooctha, 268,763, 
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VENEREAL DISEASE IN THE FIELD PRESENT 
POLICY AND MANAGEMENT IN THE 
BRITISH ARMY 

IJEl/TENANT-COLONEL DOUGLAS J CAMPBELL, ilajco. 

Air iar • Vumltgj a I Amy Grmp BJ~A. 

There are two fundamental pnnapla in the management of venereal 
chjcaje in the field (1) Adequate treatment leading to the highest 
po«£hIe recovery rate and (H) the »vmg of manpower 
The advances m the treatment of venereal dueajei during the lart 
twenty five to th^ty yean are among* the most dramatic in the 
history of medicine. Duong the war of 1914 1918 gonorrhoea war a 
mart difficult dnearc to cure, requiring an Initial hospitalization 
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to twelve da>s The final evaluation of the efficacv of penicillm in the 
treatment of sjphilis mu-st be withheld until a later date 

Chancroid cases can be returned to duty m from five to fourteen 
days if treated as outlined above A simple, sensitive, specific laboratory 
test for chancroid is needed. 

Experienced laboratory workers and good laboratory facilities 
are essential in every venereal disease management program 


TABUS I - VENEREAL DISEASE CASES TREATED IN THIRD 
E S ARMY TOR PERIOD Jul /, 1944 70 MAY 1, 1945 


(1) Gonorrhea 

(2) Syphilis 

(3) Clianeroid and others 


Gases 

3,9x2 3%) 

846(1 7 4%; 

111 123%' 


(4) Total cav^s 


4,869 6 00%) 


TABIE II - IE S I A L EAT IONS V HERE TREATMENT 
It AS RECEIVED 


(fj Aid stat.ons, unit drpens tries and clearing 
stations 

(2J E/acuatiou hospitals 
(3; Con, al'-cem hospital 


1,321 (31 1%) 
E 5 i 9 < 3 * 0%) 
1,829 (37 9%^ 


(4, Tot'd cj'^s 


4,869 l;oo%) 


TABLE III -RESULTS IN 7 RE YEMEN T OI- GONORRHEA 


(1 /Total cures *' ith 'ulfonaimdes 
(2) Total failures . jth sulfonamides 
13) Total treated uih sulfonamides , 

(4) Total cur's nth penicillin (initial treatment; 

(fj) Total failure vuth penicillin (initial treatment; 

(Cy Total treated v.jth penicillin (include all sulla- 
resistant and all complicated cases) 


602 (5# 4%) 
430 (41 0%. 
1,032 Hoo%> 

2,629 3%' 

251 f 8 7 %i 

2,83 o 


TABLE IV - PENICILLIN FAILURES (ONE COURSE Or 
TREATMENT) 


(1) Strictures 

(21 Chrome Prostatitis arid Seminal Vesiculitis 

(3J Non-Specific urethritis 

(4) Chrome ep.dsdimius 

(5; Narrow external unnar) meauii 

(fj) Exces^nely redundant prepuce 

(7 } Accessory urethral channels (Littre glands) 

fgy Co.vpentis (gonorrhea) 

(g y Hrpo'padias and epispadias 
(10) Congenital canals of penile raphe 


J 5 1 

3° 

21 

11 

11 

9 

7 

6 

4 

1 



VENEREAL DIlEAIEI ^9 

commencement of the praent campaign the routine treatment In the 
Bn nth Army hot been nco-anphcnamtnc and btimoth for an average 
initial hwpitalliation of fourteen dayi and rubtequent iveeUy treat 
ment for about fifty two weefa- In a field force, default under tha 
scheme u approximately $o / 0 

As with gonorrhcca, which lagged behind anti-typhfli* treatment 
for » long and then raced ahead in the sulphonamides the road in 
tynhilii leads to penicillin at least in the early cases given as 40 ooo 
units intramuscularly every thVee hours for Go Injections - a total of 
3,400,000 units In seven and a half days High cure rates apparently 
result and tenacity a nil. The difficult aspect is that of surveilla n ce 
and ultimate assessment. We must realize that we have achieved the 
second principle, of saving manpower but the first of adequate 
treatment, awaits the verdict of the next few years. 

In parallel with therapeutic advances changes have resulted in the 
provision of treatment facilities in the Army During the last war It 
was essential to hospitalise all cases of gonorrhoea for an average of 
28*6 days and syphilis for 37*6 days. During the ensuing peace all 
cases of venereal disease in the Army were hospitalized and this 
practice continued In the early period of this war until the two dayi 
sulpha thwzole therapy for gonorrhoea was introduced In unit lines 
or Duty status. The campaigns m Middle East and North Africa 
were characterized by rapidity of movement with long lines of com 
mumcatlon and resulting delay in providing hospital accommodation 
for venereal disease cases forward In the desert war this was probably 
not serious as the forward area was sparsely populated and even in 
North Africa incidence was low m the advancing Army but, once 
Sicily and Italy were mvaded, with a terrific increase in incidence 
and a sudden failure of sulphathiazole therapy m gonorrhoea, a large 
problem arose when soldiers had to be evacuated over the Mediterranean 
for treatment. To meet the problem venereal disease treatment centres 
were formed, one type to cope with 100 and the other with 200 cases 
The establishments were 2 officers and 1 6 other ranks for the first and 
3 officers and 28 other ranks for the second They were entirely 
dependent on field medical units These venereal disease treatment 
centres did good work on both sides of the Apennines in Italy 

When a 1 Army Group embarked on the invasion of Western Europe 
the following scheme was outlined gonorrhoea would be treated 
forward with 30 gm of sulphathiazole in four days. In operational 
troops cases would be admitted to divisional medical units. Failures 
would be referred at once to venereologists for penicillin therapy 
without local treatment, instrumentation and fever therapy and their 
concomitant hazards. All cases of suspected syphilis would be referred 
to the nearest venereologist for diagnosis The continuation treatment 
cf syphilis with neo-arsphen amine and brnnnth would be earned out 
at various field medical units, field ambulances, field dressing stations 
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averaging 28 6 days and it had a relapse rate of approximately 20%. 

Venereologists started this war belter armed than ever before with 
sulphapyridme which gave an average hospitalization for gonorrhoea 
of eight to mne days, and the further appearance of sulphathiazole 
and sulphadiazinc gave even greater cure rates and lower incidence 
of toxic manifestations In the quest for short adequate courses of 
sulphathiazole therapy there was gradually evolved, m 1943, a two 
days’ treatment ‘In unit lines’ m which the drug was given in a dosage 
°f 5 f° r cac h of two days Cure was claimed m 90% of cases of 
uncomplicated gonorrhoza but, in the experience of most, a 70 to 75% 
recovery rate was actually achieved 

During the North Africa Campaign, when reinforcements had to 
be earned such long distances to the- theatre, this further method of 
conserving manpower, transport and hospital accommodation was 
well worth the organization which had enveloped nearly all medical 
officers in the tieatment of gonorrhoea 

The invasion of Europe through Sicily and Italy brought to light 
a type of gonorrhoea of great virulence which did not respond to 
sulphonamides, and long hospitalization again became necessary with 
the employment of pre-war adjuvant methods Gonorrhoea had again 
become a leading health problem, along with malaria, and the 
greatest cause of lost man-days 

Since the campaign in Western Europe commenced geographical 
and tactical conditions kept the incidence low m the early stages, but 
now the populous places are being occupied gonorrhoea is more 
prevalent Already there are a number of cases which are not reacting 
to sulphathiazole, even though, m view' of the experience in Southern 
Europe, the initial course has been extended to 20 gm in four days 
In my opinion four to five day therapy has always given the highest 
recovery rate 

Although the last two years brought rapidly increasing gloom, 
reaching fearful depths in Italy, penicillin has revived our hopes and 
again we talk in terms of more than 90% success So far penicillin 
used initially or after failure of four days’ sulphathiazole therapy has 
given amazing results In British cases m 21 Army Group penicillin 
has been administered to 2 1 1 initial failures with sulphathiazole and 
to 98 cases which relapsed within a week of apparent cure with 
sulphathiazole Only 3 of these 309 cases were not cured by 100,000 
units of penicillin, and each recovered on a further course Furthermore, 
stay in a medical unit is less than forty-eight hours 

No less dramatic is the progress in anti-syphihtic treatment in the 
last thirty years 

In the search for short intensive therapy the most accepted now is the 
twenty-day course of mapharside giving 20 mg per kilo of bo y 
weight Even with this, skilled supervision and nursing are essential 
since encephalopathy and grave leucopenia may result Up to e 
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deavounng to prevent default from treatment or surveillance breaks 
down when the Army increase* to war capaaty and a campaigning 
cnTT vast distances. Security alone preclude! widespread publication 
of locations and follow up becomes lengthy if not impossible. To 
overcome this problem a central register has been established at at 
Army Group Headquarter! to winch all case* of syphilis arc reported 
as well as their subsequent treatment and surveillance, no matter 
which venereologist carries tins out. If there is a delay m receiving 
this periodic report default is assumed and inquiries instituted by this 
headquarters, thus valuable data will be collected and the standard 
of cure will be under constant review 

Mention has been made earlier of unsatisfactory hospitalization 
and resulting decline in morale which is sometimes attained Many 
have considered punitive measures and hardship! necessary as part of 
the cure, but modem psychological elucidation of the factors which 
make men run risks, especially abroad, has taught us that it is a great 
mistake to reduce further a soldier i efficiency With this m mind a i 
Army Group has made vigorous attempt! to restore rather than 
dimlqnh soldier * morale and by the abolition of the leper attitude 
and the adoption of other methods of rehabilitation, men arc more 
rapidly restored to usefulness. 
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VENEREAL DISEASE IN THE FIELD PRESENT 
POLICY AND MANAGEMENT IN THE 
ROYAL AIR FORCE 

AIR COMMODORE O. L_ M. MgELLIGOTT 
Cwnrfirt n Vnemifj JVwi Av F»rt» 

In spite of the speed of modem treatment, venereal diseases are still 
the greatest single cause of temporary non*efTectrvenesS in campaigns 
such as the present one in the Low Countries, where the country is 
densely populated and where the population is ove^oyed at its rapid 
liberation. 

flrafAjit arc out of bounda to all ranla m all theatre*. 1 am convinced 
dial the ambulant proctitutc a leu of a danger thm her inter In the 
brothel, nho can, and often doea, tale on ai many aa thlrtv or more 
men in the twenty four hours. 

PnUctfim Pedju are available free for all at nek quarter! or the 
guard room. 

DisarftcUen mtra arc available on all ILA.F rtatiom both nt home 



INTER-ALLI£D CONFERENCES ON "WAR MEDICINE 

and^ casualty clearing stations, tie medical officers of which had 
received instruction in intravenous neo-arsphenamine therapy under 
co mman d venereologists in United Kingdom before T>-Day.' The 
personal card Army Form I ityyB, carried by the soldier, was sufficient 
introduction to obtain the routine treatment in the course of his 
movements At the commencement of each course a review* -would be 
made b} a a enereologist, a blood test tahen and further treatment 
outlined. Across France and Belgium default rate was high. 

P enici ll in is now* the drug of choice in early syphilis 

Tests of cure for gonorrhoea, chancroid and other non-sp*edfic 
conditions would be carried out by a venereologist at three months 
and include a blood test to exclude syp hilis . In cases of gonorrhoea 
which have received penicillin a further blood test at six months is 
carried out in case incubating syphilis has been par tiall y aborted 

As regards disposal of treatment facilities we have decided in Army 
areas to employ venereal disease treatment centres forward, one for 
each corps and one for Army troops The present establishment con- 
sists of i venereologist and another medical officer, who is preferably 
a trainee in venereology, i sergeant, i corporal and 4 private special 
treatment orderlies, 1 clerk, 2 general duty orderlies and 1 cook— 
virtually the personnel to run a 100-bedded expansion of a 
general hospital Each unit is equipped with medical equipment on 
the scale of Appendix 'E' of Army Form I 1248, weighing 5 cvt, so 
that, apart from serological tests, full diagnosis and treatment of 
venereal conditions can be carried out. A modified general equipment 
scale (G 100S) for accommodating 25 cases in bed, and 75 or more on 
stretchers or palliasses could be carried if transport were available. 
Such units can -well treat cases under good field hospital conditions 
for periods up to three -weeks and so prevent the loss of men from the 
corps areas with the resulting slow return to units via reinforcement 
holding units 

These venereal disease treatment centres have been attached to 
field dressing stations or casualty clearing stations. In the Mediterranean 
such attachments virtually flooded the field medical unit, but in 21 
Army Group, with the employment of penicillin on the lines indicated, 
the parent units can fulfil at least part of their intended function and 
in several instances field dressing stations have worked very w r ell as 
venereal disease treatment centres and exhaustion centres In the 
line of co mmuni cation area it has been most convenient to place 
venereologists with their staffs and equipment at general hospitals 
The essential char acter of tins arrangement is that personnel and 
equipment should be readily mobile as the battle advances or more 
populous base or transit areas are occupied in the line of communication. 

It has long been apparent that some central control of venereal 
disease, especially syphilis, should be exercised in wartime. The 
system of all treatment centres keeping a syphilis register and en- 
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follow up leading to proof of cure is easily the most responsible part of 
the whole business, and rails for painstaking co-operation between 
the unit medical officer the specialist and the pathologist. Early 
syphilis is followed for two years and in addition to Sequent blood 
tests the spinal rfrnd is examined at the sixth and twenty fourth 
months. The most important part of the follow up of gonorrhera is 
the Sequent and careful examination of the apparently cured patient 
and his morning unne by the unit medical officer Orthodox tests of 
cure are earned out at the third month, and include examination of 
the prostatic secretion and massage of the urethra on curved sounds. 

Careful diagnosis and follow up with good pathological facilities are 
the essential factors in the management of venereaT disease m the 
field Treatment depends almost entirely on the efficiency of ‘well 
drilled conscientious medical officers and nursing orderlies 
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and abroad, but I am not convinced that they have any appreciable 
effect m preventing disease The staffed army centres in large towns 
are piobably more efficacious, as men can use them very soon after 
running a risk of infection Prophylactic sulphonamide treatment is 
never given and I do not advise its use There is always a danger of 
sensitization, which may easily be disastrous if the di u g is given later 
for some more serious illness Gonorrhoea is now easily treated with 
penicillin 

Diagnosis - All suspects are sent for diagnosis and treatment to the 
nearest RAF mobile or general hospital or, when one of these is not 
adjacent, to the nearest Army venereal disease centre In the Low 
Countries, where the mobile field hospital is located centrally in each 
group, roads are good and distances are comparatively short A , 
medical officer of considerable professional seniority, who has attended 
a course of instruction on the subject, is in charge of the venereal disease 
department and is assisted by trained orderlies Hospital routine 
ensures that medication is regular and that careful documentation, 
the key to a proper follow-up, is carried out A microscope, with dark 
field illumination, is available and the blood is sent to the nearest 
general hospital or mobile laboratory for examination In isolated 
localities Kahn tests are done by trained personnel at the medical 
field hospital Medical officers at these mobile hospitals know their 
limitations and if there is any doubt about diagnosis, especially of 
primary' sy philis, they refer the case to a venereal disease specialist 
for his opinion 

Treatment - Gonorrhoea is treated with 150,000 units of penicillin 
(30,000 uruts three-hourly r ) and the patient is discharged to duty and 
observation of his umt medical officer after forty'-eight hours Tins 
dosage does not appeal to mask concurrent incubating syphilis, but 
to ensure that this does not occur, Kahn tests are carried out three and 
six months after treatment It is sometimes justifiable to treat 
gonorrhoea m station sick quarters Before treatment is commenced 
the slide is sent to the nearest hospital or laboratory' for examination 
In this case the umt medical officer must be in close touch with his 
pathologist and there should be satisfactory refrigeration, especially 
m the tropics, for storage of penicillin 

Non-specific urethritis is a common condition and is unaffected 
by sulphonamides and penicillin consequently it is not justifiable to 
treat all cases of undiagnosed urethritis -with the latter and hope for 
the best 

Early syphilis is treated with 2,400,000 units of penicillin (40,000 
units three-hourly) We cannot pretend that the last word has been 
spoken on optimum time-dose relationship, and m selected centres w f e 
are experimenting with different schemes of treatment 

Given adequate supplies of penicillin, the treatment of nearly all 
cases of gonorrhoea and early syphilis should give no trouble Careful 



SECTION VII 


Active Operations 

Pcfl 

THE MEDICAL SERVICE! AND EXPERIENCES OF THE ABYSKNIAN 
campaign, 1940-41 by Mqjor-General R. E. Barnsley cub., 

U.C., SLHJ 2 77 

CLOTICNO for WAR IN ARCTIC CLIMATES EXPERIENCE! CN ICELAND 

by Colonel F A. Beam, C.B.E. dj o u.c. 282 

wetter campaigning by Colonel Johan Holst 284 

EXHAUSTION LN RELATION TO FIOHTTNO EFFICIENCY REACTIONS 

of men to long periods in open boats by Surgeon Captain 
Macdonald Cniddey Rjf \ .R. 289 

HEOE conditions nf Malta, 1940-1942 by Brigadier H B F 

Dixon, m a 293 

EXPERIENCE! OF AN ADMINISTRATIVE MEDICAL OFFICER IN O REECE, 

1941 by Colonel D T M Large 298 

THE DIEPPE RAID by Mayor -General Charles P Franck, cub. 

C.B.E. M.CL, EJ) 306 

THE DIEPPE RAID by Major F W Hay Ur, r.caala. U.c. 308 

THE BATTLE OF ALAMEN AND THE CAMP A I ON IN LIBYA by Brigadier 

Q, V B Wallace cub e. m.c. 312 

convoy rescue imps by Swrgeort Ltentenard R. D WWans, R.N \ R. 320 

THE SICILIAN CAMP A ION MEDICAL PLANT NO by Major-General 

S.a Petty Tomlinson, R.H t. cub da. a r r.g.p eji.p 327 

EVACUATION OF QA!UALTTES BY AIR DURING INVASION OF SICILY 

AND Italy by Grtmp Captain C J S O M alley clbje- iuj 1 329 

MEDICAL ARRANGEMENT! FOR THE FIRST ARMY IN THE TUNISIAN 

camp ai on by Brigadier E W Wade dj 0 grp, 333 

medical experience! in the TUNmAN CAMPAIGN by Lieutenant 
Colonel Leo R Miller sue. uj. army 

EVACUATION OF CASUALTIES IN AN INFANTRY DIVISION IN TUNISIA 

and Hcdly by Major Leo Burgtn, u cu UJ army 542 

AIRBORNE MEDldAL SERVICES IN OPERATIONS IN HOLLAND by 

Brigadier A Austin Bagger CLB.E. yj 

the RA-M.c. AT arnhem by Colonel G M \V arrack Di.O n o HX. 351 




wcuttm '945 


THF MEDICAL SERVICES AND EXPERIENCES 
OF THE ABA SSINIAN CAMPAIGN, 1940 41 

MAJOR-GENERAL R- E. BARNSLEY c.*., u-C-, 

L*u ZElES, £*U Ajncl DJ> WA, S-dW* Cm*t**d 

It would be futile for me to nttempt to cram within the compass of a 
twenty minute talk anything like the full story of what mtm turelj be 
the swiftest and one of the mo« dramatic campaigns in the history of 
British Arms All I can hope to do is to give a ikelctan outline of the 
campaign and a very short review of the constitution and working of 
the medical services 

In 1939 the British troops in the Terri tones amounted to little-more 
than two infantry brigades with little or nothing b the way of artillery 
or other supporting troops and with no military medical service. On 
the declaration of War however a considerable expansion was taking 
place from local resources. Earl) in 1940 our exiguous medical service 
consisted of three independent field ambulance companies three small 
1 00- bedded casualty cleanng stations, three small motor ambulance 
convoys each consisting of twenty -seven vehicles in varying stages of 
decrepitude and little else. We had no general hospitals There were 
no R.A M G. units and in fact only two R A M CL officers in the 
force and the whole organization was improvised from the Colonial 
Medical Service. It must be remembered that at this time the entrv 
of Italy into the war was, to put u mildly very problematical and the 
Colonial Govern menu naturally showed *ome reluctance to denude 
their hard worked medical service to provide for a war which might 
never occur 

When, therefore, Mussolini dedded to play the jackal s part the 
medical situation was precarious. Detachments were scattered for a 
distance of up to 400 mild from our headquarters at Nairobi, 
separated by a waterless desert which became quite Impassable during 
the rainy season. 

Our C.C.Sj were anchored in the area around Nairobi acting jij 
general hospitals and air evacuation was limited to the occasional 
em ergen cy 

During the anxious months of early- 1940 the force was gradually 
bring built up Two brigades each with its field ambulance, came 
from Nigeria and the Gold Coast a fid troopships steamed into 
Mombasa and transport came rolling north through Broken Hill, 
can-ybg the South African Forces, and finally when the South 
African Air Force roared over Nairobi hopes began to run high 

On the medical side, our unlu came from Kenya Uganda, 
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THE MEDICAL SERVICES AND EXPERIENCES 
OF THE ABISSINIAN CAMPAIGN, 1940-41 

MAJOR-CENTRAL R. E. BARNSLEY o-m. u-fx, uu 
iMi DJllA, EjuJ Afrxt DJ) MS., Sot 1 *™ Omni 

It would be futile for me to attempt to cram within the compass of a 
tweet} minute tall anything like the full stor> or wliat mint «urcl> be 
the swiftest and one of the most dramatic campaigns m the 1 in tor) of 
British Arms. All I can hope to do n to give a skeleton outline of the 
campaign and s ver) short renew of the constitution and working of 
the medical sendees. 

In 1939 the British troops in the Terri tones amounted to little- more 
than two infantr) bngades with little or nothing in the waj of artillery 
or other supporting troops and with no rriihtar) medical service On 
the declaration of war however a considerable expansion was taking 
place from local resources. Earl) in 1940 our exiguous medical service 
consisted of three independent field ambulance companies three small 
1 00- bedded casual t) clearing stations, three small motor ambulance 
convoys, each consisting of t went) -seven vehicles in varying stages of 
decrepitude, and little else. We had no general hospitals. There were 
no RAK 1 G. units and in fact, onl) two R-A.M C officers in the 
force and the whole organization was Improvised from the Colonial 
Medical Service- It must be r e m e m bered that at this time the entrv 
of Italy into the war was, to put it mildly vtt) problematical and the 
Colonial Governments natural!) showed some reluctance to denude 
their hard worked medical service to provide for a war wluch might 
never occur 

When, therefore, Mussolini decided to pla) the jackal 1 part the 
medical situation was precarious. Detachments were scattered for n 
distance of up to 400 miles from our headquarters at Nairobi 
separated by a waterless desert which became quite impassable during 
the rainy season. 

Our C-CLSj were anchored in the area around Nairobi, acting a» 
general hospitals and air evacuation was limited to the occasional 
emergency 

Dunng the anxious months of early 1940 the force was gradually 
being built up Two brigades, each with its field ambulance, came 
from Nigeria and the Gold Coast and troopships steamed into 
Mombasa and transport came rolling north through Broken Hill, 
carrying the South African Forces, and finall), when the South 
African Air Force roared over Nairobi, hopes began to run high 

On the medical side, our units came from Kenya, Uganda, 
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office at rear headquarter* in Nairobi whence, from tune to time he 
would tail) forth b) air and descend from the cloud* with uncarui) 
intuition when our organization was almost itrctched to breaking 
point, bringing with him the glad new* of reinforcement* on the wav 
Thu rear headquarter* administered ba*e installation*, hospitals 
bo*pital ships, hospital train*, statistics etc- General Cunningham 
himself accompanied advanced headquarters, which roughly fulfilled 
the role of a corps headquarter* administering two divisions - nth 
and iath East African divisions. 

The stafT however fell far *hort of corps lieadq turners stand and* 
Full) anticipating a return to Nairobi within a fortnight, the D D M.S 
humcdlv boarded a 15-cwt lorr> with twx) clerks, a stationer) box 
a message pad and a diminutive African bo) who acted as office lxr\ 
batman messenger and policeman combined 

Medical units had no wireless of their own and as distance* increased 
the strain on the signal services became tremendous- As the attacking 
brigades advanced, sometimes 50 mile* a da) the position of the 
DD M JS became more and more difficult. If he remained with the 
main advanced headquarter* divisions might get 100 miles or so 
ahead and the A.D M-S be left in the air with no medical support 
behind him if on the other hand, he went with the advanced element 
of advanced headquarters it meant that he would land b) air on a 
recrntlv captured airfield without transport and with little chance of 
making personal contact with the medical detachments strung out 
along the road and it was thus impossible for him to get first hand 
knowledge of the difficulties with which the) were contending 
A solution was found b) the unorthodox method of moving the 
medical headquarter* as a kind of independent unit which moved a 
da) or two in advance of main advanced headquarters and b) a luck) 
chance was generall) able to make contact with the Divisional 
AJ 3 .M.S just as he was packing up to leave. 

As usual the field ambulance formed the keystone in our evacuation 
scheme The 10th South African Field Ambulance which accompanied 
the South African Brigade, was a large unit consisting of three full) 
equipped companies each capable of forming a main dressing station. 
It possessed a surgical team and had twent) -eight motor ambulance* 
*nd the brigade thus may almost be said to have carried its own 
C.C-S and M-A C. along with it. 

The remaining field ambulances from Kenya, Uganda Tanganyika 
Zanzibar the Gold Coast and Nigeria were on a headquarter* ond 
tvro compan) basis The tern tonal nature of these units prevented 
any system of ffeap frogguig Difference of colour, race, language and 
custom stood in the way of this in fact man) of the Kenya bo)* could 
only be persuaded with difficulty that in the event of a breakdown of 
supplies, the) would not be served up as rations for the cannibal* of 
the Gold Coast! 
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Tanganyika, Zanzibar, Northern Rhodesia, Nyassaland, Southern 
Rhodesia and the Belgian Congo Each of these came under an 
entirely separate and distinct Government so that administration was 
not easy and only those who know the habits of Colonial Governments 
can have any idea of the mass of correspondence which descended 
upon us if an askan broke his glasses or trod on his false teeth and we 
had to get a decision on the weighty question of ‘who pays and how 
much ’ 

Early m Match, 1940, the Director-General of the South African 
Army Medical Corps visited Nairobi and he recommended to the 
Prime Minister that this magnificent service should not only look 
after South African troops but should also fill m the gaps in the whole 
East African medical organization From the date when he arrived 
t and took charge in person, our troubles began to disappear 

On October 29, in the gathering dusk, a silver Lockheed Lodestar 
touched down on Nairobi carrying Field-Marshal Smuts and our new 
commander. General Cunningham After a few weeks had elapsed, 
we were told that our troops were to make closer touch with the 
enemy These troops were strung out on a seven-hundied mile front 
from Lokitaung to Mombasa Until the last moment, nobody could 
be informed where or when the thrust would be made until, early m 
1941, with only two or three days’ Warning, it was revealed that 
General Cunningham had decided to maich on Kismayo 

The vexed question which formed the subject of many conferences 
was ‘Could we take Kismayo and establish a line on the Juba and 
thus receive supphes by sea before the impending -rains came and 
destroyed our communications?’ By the time the rams actually arrived 
the force had advanced over a thousand miles and the pipers of the 
Transvaal Scottish had led a triumphant army through the streets of 
Addis Ababa 

Time will not permit of any description of the operations whereby 
Kismayo was taken on February 14, Mogadiscio, three hundred miles 
farther on, eleven days later on February 25, Harai, 600 miles farther 
stall, on March 27, and finally Addis Ababa on April 6 You can 
imagine the many problems and difficulties inherent m a phenomonal 
advance of this kind with troops moving mght and day over un- 
speakable roads, httered with thousands of burnt-out vehicles and 
encumbered with nearly 100,000 prisoners anxious to give themselves 
up and reach a safer haven of British territory Apart altogether from 
the normal stress of battle, I have vivid recollections of our transport 
drivers, tired almost to exhaustion, axle-deep m a sea of blinding red 
sand, often only able to breathe with the aid of their respirators and 
with a range of visibility comparable to that of the thickest London 
‘pea souper 5 

It remains now to give a short description of our medical organization 

The Director of Medical Services, Bngadier Orenstem, had ms 
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an ignorance of map reading or car maintenance might cost than 
their lives from starvation thirst, or heatstroke and they would tackle 
anything from a native ruing to a retained placenta with equal rest. 
I should hie, therefore, to pay a final tribute to all the men and women 
of the medical services and not the least to the devoted and gallant 
work of the native personnel snatched from the wards and laboratories 
of Nairobi or Dar-es-Salaara and plunged into a Litde- understood 
white min s quarrel in a wild and inhospitable land. 

If you ask me to epitomize the whole campaign in a single sentence, 
remembering that an army of some 200,000 to 250 000 had been 
chased nearly 1 »oo miles and almost entirely destroyed in the space 
of two months by two divisions, I would adapt Mr Churchill s histone 
statement and say Surely never in the story of human conflict have 
•0 many run away so fast and so far from so few 
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J bo Jong distances and appalling roads printed evacuation by 
joad to tin; rea; and we followed tin; very unorthodox system of 
I mxjJ'W j on the success of eve; y bound lot ward and bunging oui 
casualties w-ilh u-, until they could be evacuated by sea from Kismayo, 
Mogadiscio and late; Berber, 


I he motor ambulance convoy wo; bed on mote or Jess orthodox 
Jioe-,, db" mcdicaJ v,jng oi ibis unit pat Jo/ mod an espocirily useful 
paj t and on more than one occasion acted as a smaJJ advanced 
during station dbe casualty citing station, cursed by the usual 
difboultb s in obtaining t; anspo; t, played a vital part, especiaJK alter 
we bad to; ned inland bom Mogadiscio, Jn spite of /nanv vicissitudes 
and innuimoabJe difficulties, these units followed us, faint but pursuing, 
and ne^e; failed to maintain contact 

dim Jr.gieri" vxtlon was an <^pfciaJly useful unit and was always 
very far fo; wa;d in fact, on one occauon the section was tearing along 
at a vei) rapid rale v/b' n a curious sense of detacbment came ove; ti;e 
C,0 and b" decided to pull in on the side of tbc road fo; a ‘breather,’ 
-A fev, mom mbs Jater, tanbs and armoured oars came looming through 
the dust and when be bad final Jy ascertained bom tbc vangua;d 
command"; to which ode be belonged, be learned that, fo; the first 
time in mifita;y history, a hygiene section had forrmd the spearhead 
of the Britbb attach! 

/si; "''acuation was limited to the not infrequent occasions when 
patients were left in smalJ posts out in the blue, wbh h we; e inaccessible 
to otb"; foims of transport Organized an evacuations on a Ja;gc scale 
did not tab" place as an supplies to troops were a great rarity in tiiose 
da\s We had, however, two ancient Valencias and a bobber lent us 
by the Belgians which did /coman ser vice 
"We w'ere rather proud of another unit which was our own invention 
and was bnov n as a mobife maJaua section ft was a bmd of malarial 
reconnaissance unit which went foiward, sometimes even in advance 
of our foremost troops, /t consisted mainly of extremely bnowdedgcabk 
and quite urimdltary yovnq men, who would suddenly appear w the 
most outlandish places, m a lorry foobing Jibe a gypsy caravan, bringing 
with them most complete and accurate entomological survevs oi the 
terrain to be occupied by our troops 

f hope that even tins very short and incomplete survey may have 
made at clear that our cine! problem was to p; "serve the continuity of 
the medical organization, Once this bad bioben down, disaster w-ould 
-surely have followed 

Jt was the superb team w-oib of ou; medical personnel which 
prevented such a breakdown, if an officer once 'sat down and waited 
for order/ be was undone and every hour of the twenty Abut ;t was 
n< oessary for b;rn to maintain contact by boob or by cioob, 

q ps j^en of the Cofomaf Medical her vice were ideally suited for the 
worb. In the normal course of their peacetime duiin they knew that 
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CLOTHING FOR WAR IN ARCTIC CLIMATES. 
EXPERIENCES IN ICELAND 

COLONEL F. A BEARN, cubx., D.S.O , 1 I.C. 

AJ2.M.S , 52nd Dirzsicn 

In devising clothing suitable for campaigning in arctic or sub-arctic 
climates it is important to bear in mind certain elementarv principles 

(i) Clothing does not in it<elf confer warmth, it Drevents heat loss from the 
body. 

(al It does this not by virtue of weight or thickness but bv interposing between 
the bodv and the outside air a la\ er or Ia\ ers of non-conducting drv stable air, 
and woollen clothing is best because it encloses air between its fibres 

(Si II sweating occurs these lasers of air become moisture-laden and so 
beter conductor* of heat and it must be possible easilv to get nd of this moist 
air if sw eating does occur 

These principles were embodied in \\ hat is known as the Brynje 
system which, ivhen intelligently applied, gave ivarmth and comfort 
without weight. The actual garments used were as follows 

(1) A string vest. -This vest was composed of a wide-meshed garment 
shaped like an ordmart test and made of moderate gauge string It reached 
from the neck to the loms and was worn next to the skin, thus holding a thick 
laver of warm air between the bod\ and the next laver of clothing 

(2) The ordinary Armv issue of woollen shirt without collar. 

(3) The ordinary' .Armv issue of w oollen jersei . 

(,4) A heaw woollen jersev —This is not norxnallv worn when on the metre 
bat as rviU be -explained later is mctsl useful at a halu 

(5I Drawers, woollen long - If available pv-)ama trousers arc preferable. 

(S) Ordinary Armv issue of battle-dress blouse and trousers. 

(7) AViDdproofs. - IMndproof material is made of specially prepared cotton 
■ma terial, the Dumber of threads in the warp being the same as in the w eft- These 
garments are coloured either drab or white according to whether tbe\ are to he 
used in snow or non-snow conditions. If m the former great care must be taken 
to keep them. Le. the\ should not be w om m C3mp 

(S) Neck squares. — This is made of am soft material and resembles a dish 
cloth The object of this amcle is to seal off the interval between the neck and 
the clothing and so trap the warm air next the body If sis eating occurs it is 
removed to allow moisture-laden air to escape. 

^9! Helmet, w oollen — Composed of heaw thick wool and should be capable 
of encasing the ears. 

(tol Socks. — Tw o pairs of heaw socks should be w om 

(1 1 1 Boots. - Should be of frost-proof van etc and have a grooved hed *<> 
that Thev ran be used for sia-mg Nails should be few and should beanperfi 
as the metal conducts cold. A pair of felt msoles should be provided It is, 
course, necessary that the boots should be large enough for the wearer to wear 

an insole and two pairs of socks. , 

(12) Woollen gloves, 3 compartment 1 e. with the trigger finger and thum 
separate. — Tw o pans; thev soon become wet with sty eat and should then 

- Long w oollen knitted tubes to keep the waists and hands warm- 
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civ ilian population in Finmnrk use m the winter can be replaced 
according to our experience, to a considerable extent, though not 
entireh by the above-mentioned clot h ing 1 

Some people like to wear the so-called biypjt vest * nearest to the 
tian under the woollen shirt, thus creating a layer of insulating air 
dose to the «hn, and preventing moisture from the skm from mating 
the ihirt wet. Tins brynje vest las been a regular item m our soldiers 
winter equipment Theorcticalh it n very ratio nah Personally I must 
confess that Although I have tried it, I do not use it, except when 
slo-mg on warm, sunny days in the spring I do not thmfc it keeps one 
warm in severe cold. • 

Espmenct -In the winter storms of the mountai n s and forests of 
the north, an inexperienced person, even if he is equipped with the 
best and most adequate winter clothing, will soon freeze to death. 
An experienced person, even if his winter doth tn g as often happens, 
is not complete, may still have a Cur chance of survival. 

It a not only the question of having the dot hm g but of using it. 
It a rwntL.il to know when to put on and take off dothes as one goes, 
trying as much as possible to keep warm, but not to sweat to keep 
dry as long as one can, to change, and to diy wet dothing to me the 
snow for cover when necessary and prevent it from making the boots 
wet to dry the boots in the sleeping bag the stockings and mittem 
by carrying them on the breast, nearest to the skin to economize 
with dry socks, shut and underwear and to know the right moment 
to change- to move the toes and to withdraw the fingers to the mam 
compartment of the mittem w hen they stiffen to put on snow spcctades 
at the right moment to know when to take shelter and when to carry 
on, and a thousand other things, which the experienced will do 
without thinking of them, but which all together r e present an instinc- 
tive reaction m dispensable for survival in the arctic winter 

Then comes the psychological factor For a man who has been 
brought up with snow and winter sports, ski mg m brilliant, flaming 
northern lights or m bnght sun m blistering cold over the white 
shining mountains 13 a supreme delight, comparable with no thing oa 
this earth, whereas for one who does not know how to use the snow 
and hu skis it may often prove a rather depres si ng experience. 

Thus the mow may create great difficulties m winter warfare. The 
outcome will to a great extent depend upon how these difficulties are 

d* winter >945 I covered toax 1 Roo kUoraetra on ska and vmh remdeo- 
rsnsparr to Kintmrk- 1 Gamd, u on prereoui occtoom, Jul a iB-er ukoju he h 
oodn^wffl keep wm la tin* clothing wnh double wfexbproof nrfo, even m ihe 
oc»t ktttc cold. (The Bntkh Burma dre» proved esxdknt m FinasiA \ Sitting 
or boon in ei open pulk or reindeer tled«e will, however require fur (best remdeer) 
Jotbe. mod fur moccada, with aamesrem. Reindeer sleeping baresre » txcadrr 
'ben net-pin* in the mow xkbout lens. 


•Deajaed by she Nootetiaa Captun Erun durfaj the Uit war 
nstroof thread and tned as an ondrrp nnmt 


1914 18. Knitted 
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protection against severe cold, have the disadvantage of being very 
difficult to dry once they have been wet In addition felt boots and 
fur moccasins or ‘skaller’ (hoods) are not suitable for ski-ing This is 
the reason why our soldiers were not equipped with fur clothes, except 
for special units A few words about Norwegian winter equipment 
may be ol interest 

For many years the standard winter clothing for ski-mg and outdoor 
camping m the winter has been 


Shirt, duck, long, woollen 2 

Underwear, thief, long, woollen 2 

Gabardine (Burlierry) dress, tight, thin, of battle-dress type r 

Wind-proofsuits -annorak (jumper with attached hood) and long 

trousers, white, camouflage 2 sets 

.Ski-boots, metal-free, very dnek, 2 sizes larger than civilian i pair 

Woollen, thick insoles , 2 pairs 

Stocking s, Jong (o\er the knee), very thick, woollen, large 2 pairs 

(t in the rucksack) 

Rag socks, very thick, large socks of goat rag 2 pairs 

(i in the rucksack) 

Water- and wind-proof cover for the I roots . 2 pairs 

Gaiters - wind -proof i pair 

Scarf, long, woollen 2 

Cap, wind-proof outside, woollen inside, with car warmers I 

Mittens - woo Hen, and sufficiently large for all fingers in one space 3 pain 

(2 in tlie rucksack) 

PuLsvanter - Jong woollen gloves up to the elbow 1 pair 

Wind-proof, and, if possible, watei proof cover for mittens 1 pair 

Bergan s rucksack 1 - waterproof 1 


In t)ie rucksack 1 extra woollen shirt 

1 extra woollen scarf 

2 extra pair of woollen long stockings 

1 extra pair of woollen rag socks 

1 extra pair of woollen insoles 

2 extra pair of woollen mittens 

1 Icelandic sweater (very thick, woollen). 

1 pair of snow spectacles 
If available 1 pair of fur (reindeer) moccasins 

1 pair of fur (reindeer, seal) blade gloves 

Our soldiers’ winter clothing was the same, with the exception that 
instead of the gabardine (Burlierry) dress they had thick, woollen 
uniform, ‘trigger finger’ m their mittens, and m their rucksack a 
triangular canvas sheet, and one sleeping hag 

Under arctic conditions (1 e m Fmmark) fur moccasins and fur 
doves equipped with ‘sennegress’ (dried moor grass) are indispensable 
Fur clothing (‘pesk’ (cloak) and ‘skaller’ (hood)), such as the whole 
'Designed by die Norwegian Bergan, and used as standard rucksack in our Army 
since 1917 
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For train port In the firct line pulb (sledges) toboggans or sla 
sledges must be available. The next stage vail often be borse-drawn 
*1 edges. There is much more need for bone-drawn transport in the 
snow than on dry land. ‘Weasels, if available, are invaluable for 
transport of wounded In the snow in open country outndc the roads 
Motor vehicles should have 4 wheel dnve. Ambulance can must be 
provided y/ith adequate heating motor-cycles with skips etc Before 
the wounded man a put into the sleeping bag the injured part should 
be rmmobfliEed and his boots should be removed and placed with 
him m the sleeping bag 

No other clothing should under any circumstances be removed 
before the wounded man is In warm shelter 

Tactical principles are the same as in other lands of warfare evacua 
tion to the rear as soon as possible In forward areas only life-saving oper 
a dons or for making the wounded transportable should be undertaken. 
There may however be conditions where quick evacuation to the 
rear is impossible. If small sla units are fighting far away from their 
base, and outside the roads, it may be necessary to treat and to hold 
the wounded at a regimental aid post for several days. Thus It 11 
necessary to have for such purposes adequate tents with tent-ovens 
and simple medical and surgical equipment for the moat urgent cases 
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EXHAUSTION IN RELATION TO FIGHTING 
EFFICIENCY REACTIONS OF MEN TO LONG 
PERIODS IN OPEN BOATS 

SURGEON CAPTAIN MACDONALD CRITOILEY *ji.y.r. 

CmsrlllMg JfnawisfLt fc LW Rtytl 

The term exh austion is mil devoid of precision in medical parlance. 
It suggest* the Idea of fatigue in excessive degree, but the phrase 
exhaustion-state has been made to refer both to a syndrome produced 
by the fatigue of excessive muscular effort, or to a neurosis in which 
physical tired nos is a prominent symptom. It is also arguable whether 
the word exhaustion should be restricted to the effects of physical 
fatigue, or whether - as arm* more likely - it can fairly be expanded 
s to include the results of exposure to climatic extremes or to inanition 
J of water pain, discomfort, insomnia, excessive noise and anoxnma- 

At one end of the scale we have the term exhaustion-state used as a 
euphemism for simple and purely psychogenic conditions of anxiety 
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overcome by each fighting force, and the difficulties themselves 
therefore a most valuable help for the experienced 

This may hie illustrated by the following facts During the campaign in Finmark 
1945, units from the Norwegian brigade trained in Scotland and from the Norwegian 
training camps in Sweden, operated on the Finmark plateau over huge areas, first in 
severe arctic frost, later, in die spring, with very wet, melting snow at daytime and 
hard frost at night They had no houses, but lived in tents, caves in the earth, and 
cellars of ruined houses Patrols and small ski-units covered marches up to 600 miles 
on thar skis, only equipped with wind-proof suits They did not bring tents or 
sleeping-bags with them on these patrols, when speed on the skis was a determining 
factor In the period from December to April no case of trench-foot or frost-bite 
occurred amongst our regular troops 

This is of interest compared with the very great number of trench-feet among 
American troops in the Ardennes in December, 1944, and with the still more 
astonishing fart tliat two American divisions in southern Italy had 1,500 men in 
hospital for trench-foot in February and March 1944 I was there and know that the 
winter, even in the mountain', was very mild 

It 15 because of all these facts that I believe that an expeditionary 
force from the United Kingdom would not be able to conduct mobile 
warfare under arctic conditions or in hard winter with heavy snow 

Training for winter campaigning in the snow takes years and must 
be done under climatic conditions which do not exist at all in tile 
United Kingdom, nor even m Scotland, although they do exist m 
many parts of Canada and USA The point is not so much to train 
the soldier to race downhill in ‘slalaam’ and ‘utfor’ 1 but to march on 
his skis mile after mile, hour after hour, day after day, maintaining 
his speed and fighting condition, and being able to protect himself 
against moisture and frost when he is resting The food required under 
such conditions must be very rich m fat, and should contain 4,500- 
5,000 calories Motor vehicles require special service by experienced 
personnel Aircraft which land m wet melting snow m daytime must 
be regularly moved to prevent their becoming fast in the ice when 
the night frost comes * 

Care oj wounded in winter campaigning - The main problem is to 
protect the wounded against the cold This is a question of 

(a) Collecting the wounded as soon as possible - A wounded man who 
is not able to move will freeze to death in a short time if left 
alone m hard winter frost 

(b) Equipment — Heavy sleeping-bags, if possible reindeer fur, 
split in the whole length, are indispensable Chemical heaters 
in great numbers 

I Ski-tracking downhill, on a zigzag and m a straight course respectively 

*Durmg the Norwegian campaign, 1940, a British fighter squadron landed on the 
ice of a Norwegian lake It was springtime, sunny, and there was melting snow an 
water on the ice The young pilots were told to move their planes every hour to preven 
them from freezing to the ice They did not do so During the night die wet snow and 
water froze to hard ice The planes were completely stuck In the early morning ey 
•were attacked by German Stukas The British fighters were not able to take oft an 
the squadron was almost completely destroyed 
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physical And mental normality and to gauge the prospect* of bis 
getting back to duty afloat And even to stud) bn after history and to 
determine whether there can occur an> late complications, whether 
latent Dairen psychiatric disorders - c.g cerebral syphilis, endogenous 
psychoses - arc ever precipitated (or apparent!) precipitated) by the 
ordeal of such a hardship. 

The earliest rrirn t.n l changes arc affective in nature, and reactive in 
thru behaviour The) range from acute an.net) while struggling in 
the water to wild elation when picked up and dragged within a lifeboat. 
Thu excitement slowly passes and ma) settle down to an im table 
apathy with a mild depressive colouring punctuated however by 
peaks of elation or despair according as the prospects of bang rescued 
loom up or recede. 

In passing one ma) refer to the very complicated, and little known, 
agonal bioscopic fantasies, panoramic memories and the like, which 
seem to occur not infrequently when a man is fighting for his life in 
the water Two examples will suffice 
A tailor was kept up in the water b) his lifebelt for twelve hour* 
Towards nightfall he began to lose hope His mind began to wander 
and he imagined he saw himself and hi* fiancee (who had been killed 
in an air raid some months previous!)) leaving a local Palais de Danse 
as they had often done in the past, they were with friends and were 
laughing and joking He then saw his pet dog Beauty* which used to 
be his m boyhood and which had died when be was seven yean of age. 
Other scenes, mostly from his schooldays, came before him the events 
all bang ones which he had certainly experienced but which he had 
forgotten Although the content of these fancies was not unpleasant, 
he became frightened thinkmg they presaged death 
The other example concerns a 1 onger-dra wn -cru t experience. An 
officer “in the ditch for eight hours, after four hours swimming passed 
into a state of cup hone confusion with delirious fantasies. He believed 
he was going to die, but this did not distress him - his sole worry was 
the idea of disfigurement, for he kept vividly recalling the bloated 
features of a corpse he had once seen In the water On thu account be 
deliberately took off ha life-jacket so that he should sink. He felt 
quite warm and happy’ and having got into an easy stroke, was tinging 
to himself He was elated at finding he could use his wounded arm 
He began to talk aloud to ha mother and also to a gtri friend with 
whom he had once gone on a long swim some rune years previously' 
At the same tune he reviewed mentally’ all the mistakes ho had made 
m his past life - dispassionately and without regret. When a lifeboat 
drew near he actually avoided it, not wanting to be rescued He swore 
at the men in the boat and cried. Go away you bastards They 
dragged him inboard however and then be broke down In tears. 

As hardships pile up amongst the lifeboat company the sensor! um 
becomes clouded, as shown by ft defective appreciation of tunc, an 


^9® inter-allied conferences on war medicine 

with depression (the ‘true neurasthenia’ of some authors) A tendency 
to use the term in this way is to be seen m some of the British psycho- 
therapeutic writings m the last war At the other extreme we have the 
profound mental and physical sequelae of the more extreme ordeals 
such as might be suffered in warfare Here we find the expression of 
opinion of the more scientific German school of psychiatry (as opposed 
to psycho-therapy). In the case of the latter we have a relatively scant 
literature, and most of what has been written is of German authorship 
and dates from experiences with Serbian prisoners m the last war 
Thus the work of Brugsch dealt with the physical effects of severe 
exhaustion (especially the cardiological side), while Krehl dealt with 
the role of the endocnnes and especially the adrenals, and, lastly, 
Bonhoeffer on the psychological features of conditions of exhaustion 
Other psychiatric papers dealing with exhaustion states in the last 
war were those written by Mayerhofer, Mann, Wollenberg, Weygandt, 
Rittershaus, Wittermann, Steiner, amongst others 

Obviously if we are to study the subject scientifically, we shall do 
well to select first those cases where ‘exhaustion’ m the widest sense of 
the word, and of the most intense nature, cannot be gainsaid, as the 
direct and purely physicogemc etiological factor 

In no circumstances do such factors obtain more unmistakably than 
in the case of the torpedoed sailor who, attaining his fraihrescue-bark 
after some hours in the water, spends the following ten, twenty or 
thirty days in an open boat, at the mere}' of mountainous seas and 
arctic cold (or maybe the equatorial heat); wounded perhaps, or 
burned or scalded, with little or no food, tortured by thirst, unable to 
sleep from overcrowding, discomfort, pressure sores, boils and salt- 
water burns, in the company of shipmates who are becoming delirious 
or who are dying off one by one 

The psychological state, m such conditions of unbelievable hardship, 
is not a fixed one, for it alters considerably with the passage of tune, 
with the accumulation of increasing duress, the steady deterioration in 
the physical strength, and the vacillations between wild hope and 
deep despair as aircraft and ships are sighted, but only to pass un- 
heedingly The psychiatric picture also vanes a good deal from one 
individual to another, depending largely upon such factors as race, 
and previous personality The behaviour and morale of a hfeboat s 
company differs also, depending largely upon the presence or absence 
of commissioned officers or petty officers, who by their conduct and 
bearing will exercise a powerful effect - either for good or for evil - 
upon the hyper-suggestible crew 

It would be a long task, though an interesting one, to give a 
kaleidoscopic picture of the psychological state of a torpedoed sailor 
from the time he abandons ship, until eventually he finds hunsell 
comfortable and safe on board a rescue-ship, and perhaps to follow 
his later progress and to note his reactions ashore, the rate of return to 
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Tvro FA. A. officer* adrift m a dinghy kept imagining there was 
a third person along with therm Another shipwrecked man had the 
L rjm t w hile adrift, that nght astern of him was a ship with a lowered 
boom. Although on looking around no *hip could be seen the 
imp ran on kept returning 

The mental state after rescue when the physical exhaustion b in 
process of amelio ration and when mental distress b subsiding b 
usually one of euphoria, with motor restlessness and insomnia. 
Hypnagogic hallucinations or vivid dreams are common- A secondary 
anxiety u very common, bound up with fears that the rescue vessel 
itself mil be torpedoed and that the) will never attain the *afct\ which 
now seems only just beyond them. 

Later still, and once ashore late reactions of an anxiety type are not 
uncommon and more typically a depression. 

Possibly the severer psychiatric reactions are commoner after the 
longer lifeboat voyages with the greater death-roll in other words 
some parallelism between physical stress and the seventy of later 
psychological reactions may seem to exist. 

One must emphasixe that persistent psychiatnc incapacity is the 
exception and not the rule It occurred in only 50 out of my senes of 
af?5 shipwrecked sailor* - or less than 18 %. The frequency with which 
one encounters naval ratings and merchant seamen who have been 
ditched two three, four tunes (or even more) testifies that most men 
return to duty afloat. Even when -an anxiety develops, it may be 
specific and not concern other kinds of hazardous duties Thus a 
survivor from a torpedoed cruiser who had endured particularly 
intense sufferings returned to duty and served as a diver - a risky’ 
and unpleasant occupation. Only when put on draft for another 
cruiser of the same class as hn old ship did an anxiety become manifest 
Yet another survivor from a cruiser volunteered for the submarine 
service, in which he earned on efficiently and without symptoms. 


«a*cu 1943 

SIEGE CONDITIONS IN MALTA 1940 194a 

BRIGADIER H. B. F DDCO\ ua 
Utt OXX 90 Gtmrttl HtsfxUi txi SM 0 Aftlts Hen 

Main a 17 milta long by 81 nuta tvtde, 94 Kjuarc milt, m urea and 
«ouM fit comfortably in Greater London between Greenwich end 
Edgware to the WeM, and from Hampstead to NYandrworth in the 
South. The population a 340 000 giving . dainty of 3 500 to the 
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increasing lack of awareness, a tendency to day-dream (particularly 
on themes of food and drink), and later in fantasy-building, m actual 
vivid hallucinations usually visual, and in delirium 
All this time the behaviour of the men within the lifeboat wall 
exhibit the characteristics of the psychology of the mob, or the herd, 
so ably studied by Lc J!on, and afterwards reaffirmed by Trotter On 
of the most striking of these traits is a heightened suggestibility Thi 
shows itself in many ways, m an exaggerated dependence upon th 
influence of the charge hand or officer in command, m the way jj 
which one man will follow another in action or speech If one mai 
shouts, the others may do the same, if one sings, the others take up th 
song; if one stands up and waves, the others may do likewise. 

The hyper-suggestibility is seen best of all in the way in whicl 
delirious fantasies, or hallucinations, arc shared, leading to a collcclivt 
confabulation and mass-misinterpretations The delirium of these mei 
is usually simple if not banal, and the zw/i/' is mainly concerned will 
eating, drinking, warmth and rest The man imagines he is at hom< 
with his wife and children, sharing a meal, or back in the ship aknr 
to sit down at a well-stocked mess table, or in a favourite public house 
ashore One man says he is going below to wet the tea and anothei 
says ‘Wait, I’ll join you ’ Both step over the side and arc lost. Or one 
says ‘Who’d like to come and get a beer with me 2 ’, another would join 
him, and a third would offer him money 

Two officers were adrift on a raft in the North Atlantic One ol 
them bpokc as though he were ashore, staying at a fishing-inn m 
Killarncy, the other, falling in with his suggestion, discussed the 
menu Both men complained of their discomfort, and, not under- 
standing why the amenities should be so poor in such an expensive 


hotel, decided to complain to the management 

Visual hallucinations may develop at a period when the sensonum 
is intact, or very mxdrly so. Here again the theme is simple, and is 


bound up with ideas of rescue and relief Again this mental phenomenon 
may be shared and illustrate the ‘mental contagion’ ol Wollcnberg 
and others r \ bus the shipwrecked man may imagine he can sec land 
in the distance he announces this and then others begin to imagine 
they can see it too, and then to elaborate on it - for one man say s he 
secs trees, another a dockyard with cranes, and slipways, others add 
details about phantom ships and aircraft So realistic are these 
collective visions that the men will often pull for hours towards these 
imaginary ships and coastlines and even after rescue the impression o 


reality may endure 

One may also refer to a more subtle delusional experience wmen 
has at times been noted m circumstances of severe exhaustion, name- y 
the impression or belief m a ‘presence ’ The feeling is an mtangib c, 
extra-campinc one for ‘it’ is neither seen, heard, no r felt, I wo 


examples may be given 
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Maltese. Families including Maltese, had nsen to 5,474. Conscnpoon 
vrti immediately introduced on the outbreak of war and a Home 
Guard of 3 000 was formed from the older men. At the hospital tve had 
50 Maltese V-A.D-*. 

After Crete our biggest fear was a parachute landing everyone was 
armed at all times and patients brought arms and a mm u n ition into 
the hospital 

Medical personnel on the Island on June jo, was 30 M Oj, 40 Sisters 
and 150 HA.M C. At the commencement of the siege there was only 
one military hospital on the Island, No 90 General. This had been the 
old military hospital at Imtarfa close to Ta Kali aerodrome and 
expanded from 100 to 1,360 beds. Owing to the closing of the RJN 
Hospital at Rigtu this hospital took in all naval casualties assisted by a 
detachment from the Naval Medical Services Further medical units 
arrived In 1941 161 (FA.) Field Ambulance which took over the 

medical arrangements of the S F comer of the Island, another Field 
Ambulance a Field Hygiene Section and a Base Depot of Medical 
Stores and a convalescent depot were formed locally 
Two general hospitals of 600 beds arrived m 1941 one arrived 
minus equipment and only opened In February 194a but was com- 
pletely destroyed by bombing two months later The other which 
opened in August 1941, had two wards destroyed in April 1942 

No medical reinforcements were received on the Island after 
September 1941, until December 1942 There was a good civilian 
medical service, fd roost every doctor in Malta being wholly or partly 
employed by the Government although allowed to do private practice. 

An emergency medical service on the lines run in England had been 
prepared and functioned extremely well. Numerous schools had been 
taken over and the civilian service coped well with all the demands 
made on il There was complete reap roca non between military amf 
avfl 

The shelter life, however had a very adverse effect on the health of 
the people. The overcrowding the communal living lack of proper 
facilities for cooking and washing; etc. all took their toll 
The people at the extremes of life were especially affected and the 
death-rate went up from 81 per 1 000 to 30 per 1 000 Tuberculosa, 
scabies, etc, increased enormously but thanks to the energy of the 
Chief Government MO Professor Bernard, and his staff there were 
no major epidemics. A system of medical and sanitary surveillance was 
instituted for all dormitory shelters daily medical inspections took 
place and there was wholesale inoculation and immunization with 
T.AJJ and T.A.F Fleas were in appalling numbers In the flea 
season 

Many problems with regard to water were created by the migration 
of population and the destruction of reservoirs tiro of which received 
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squaie mile, most of whom live m die men round die Dockyard - 
Valctta - and the thiec cities Vittonosa, Conspicua and Senglea 

The island is flat, the highest point being only 800 feet up, and one 
can have a bnd’s-eve view of the whole area from this point Contrary 
to populai belief theic wcic no underground shelters at the commence- 
ment of the siege except those in the old foi tifications at Valctta which 
weic built to lesist the Saracens many centuries ago There were a 
numbci of slit ticnchcs cut in the lock capable of holding 15 persons 
standing without ovci head cover - these had been commenced at the 
time of Munich 

Deep shekel’s wci e only started aftci the first bombing and were not 
completed by the spi mg of 1 94a 

Although the Island had been on a war footing since 1939 it was 
always felt, ccitamly bv the Maltese, that Italy would not come into 
the wai, and the first bombing which took place at 7 a m on June 10 
was a complete sui pnse to them - they cei tainly never realized that 
war would be like this Civilian casualties on that morning were 23 
killed and no wxmnded hut only 7 military casualties The bombing 
caused a sort of 'pnmary shock’ and thcic was a wholesale exodus 
fiom the docks aid aica by cai, tiap, mule cart, donkey cart, hand 
cart and perambulator 

After forty-eight hours morale reasserted itself and most of them 
came back Shops opened, buses ran and the Maltese began to dig in 
From that day the morale was excellent Slogans like ‘Bomb Rome’ 
appeared on all the walls and it was considered a disgrace to be hit 
by an Italian bomb 

The foiccs available foi die defence of the Island were piuably small 
The sole an defence was three obsolete Gladiators which had been 
used for training nnU-aircraft gunners They w T cnt into the air and took 
on the powciful Italian air fleet How they managed was a mystery - 
there were ncvci more than two serviceable at any one time They 
wci c affectionately knowai as Faith, Hope and Chanty They saved 
Malta and dieir six pilots deserved all the praise and honours they got. 
The Gladiators held in very trudi die Fortress until some Humcanes 
arnved at the end of June On the first day diey, wadi the A A 
gunnel's, brought down diree Italian planes 

There wcic five Butish battalions on die Island, two A A regiments, 
two Maltese battalions and a dockyard defence battery plus coastal 
artillery 

The Navy had gone to Alexandua leaving one momtoi, two gun- 
boats and a few dcsti oyers 

The total Armv strength on the outbreak of Avar wadi Italy was 
approximately 6,500 British and 4,000 Maltese troops, 500 women and 

700 cluldren o 

Durmg the siege reinforcements came at varying umes until m 194- 
diere w T eie about 25,000 troops of all British Services wadi 10,000 
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direct hits with the loss of millions of gallons of precious water and the 
flooding of deep shelters and trenches as the water coursed down to 
the sea 

Fuel -was another problem There is no coal or -wood on the Island, 
both of which used to be imported Coal on the black market Mas £14 
a ton Cooking was done with flash cookers and sump oil from aero- 
planes Paraffin was rationed at half a gallon a week When things got 
desperate paraffin was brought in by submarine All private cars were 
taken off the road \\ hen the siege began There was a five-day -week 
and buses only ran for two hours in the morning and evening to take 
the 15,000 workers to the dockyard 

Silver and copper disappeared Bicycles soared m price, an old 
second-hand one being sold for £17 

Most of the civilian hospitals Mere hit by bombs at various times 
during the siege, the new civil hospital w r as hit on the first day No 90 
General, Imtarfa, had about 100 bombs at various times on the 
hospital area of 125 acres overlooking Ta Kali aerodrome which was 
used by our fighters Only on one occasion did die bombmg appear 
to be deliberate It Mas on Easter Sunday, April 13, 1941, Mhen 35 
bombs were actually dropped on the hospital grounds and buildings 
causing casualties and much damage 

On the Italian wireless the following day it was said that the 
Germans had bombed Imtarfa Hospital as a reprisal for an attack on 
one of their field hospitals m Libya During the siege the Officers’ and 
Sisters’ Messes recened direct hits, two Sisters and one MO being 
wounded, and accommodation for 400 patients being destroyed 
The proximity of the fighter aerodrome gave us many bombs not 
really mtended for us - the aerodrome originally w as three miles aw ay, 
but with the necessity for dispersal of planes it gradually approached 
the hospital until it was only 400 }ards away 

One of the smaller hospitals w as put out of actiCn completely m 
April, 1 942, but it, too, was near an ordnance dump 

Evacuation of patients from the Island presented great difficulties 
During the earlv part of the siege we got some away on H M Ships 
and Merchant Navy convois, but these ceased to come regularly. 
The first and only hospital ship came in the spring of 1941 and took 
awav the w ounded from the Muslnous which had been badly damaged 
coming in to Alalta "We -were luck} 7 to get the hospital ship loaded 
without a big raid 

Otherwise we had to rely on chance destroyers or planes going either 
home or to Alexandria, but on the whole there was little chance of 
evacuation. 

After the loss of the food convov m the spring of 1942 rationing 
became much more strict and there was a senous shortage of food on 
the Island This got steadily worse At no time, however, were the 
troops' rations below 2,300 calories but the civilian ration fell at one 
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utre to between t mo and 1,500 colonel per das Ttierc v.lu no 
obvious mom as the rrault of the cutting dmvn of food raccpt loss or 
wnght-moni people lost t and 1 stone. Marmltc tins mued to 
troops three nma a week and vitamin concentrate to women and 
child rm 

Drug* and dressings had to be sparingly used Sulpha drugs and 
\-ras films were short Insulin ran out, also calflymph. At the wont 
period we were down to one month s supply of drugs and apparatus 
and to two months supply of films Laboratory and dental equipment 
were nil Many small Items were brought m by air and submarine. 

Casualties among Bntish troops ore not known but lictwecn 
1 t.42 and 30.64a there were i 300 of whom 350 were killed or died 
of wounds. 

On the whole else civilian casualties were greater unofficially I 
understand there were 2 000 killed and about 4,000 wounded There 
was a wonderful opportunity of getting nd of Malta fever during the 
nege as mo»t of the goats were killed during the summer of 1 942 mamh 
cm account of difficulty in fodder for them and to provide food for the 
Maltese. This caused great resentment among the Maltese as they are 
very fond of their goats 

The reaction to bombing on the part of the staff and patient* varied 
from time to umc. In the beginning no one took shelter - everybody 
was too interested in what was going on and one had to force the 
personnel to take cover Later when tlic bombing got worse there 
was a dash for cover and there was a tendency to stav underground 
too long In general however, everyone carried on as usual Our 
theatre was on the top floor of the hospital and fortunately was never 
hie A complete underground hospital was planned and started but up 
to the tune of my leaving the Island had not been completed 

In 1942 the bombing was continuous day and night for nx wrek* 
Sometimes 200 or 300 planes would attack in one da\ Very ill 
patients with major fractures were treated in the deep shelters lets D1 
patients went to ground dunng alerts. A considerable proportion of 
patients remained m their wards and morale was high even when 
bombs were heard whistling down near bv 

The civilian morale was excellent dapue the fret that they had the 
brunt of the attack and their casualties were high. Many of the older 
and younger people remained permanently in the ihdter* Many 
children were born there and frequently people died in shelters. The 
conditions m crvflian shelters were incredibly difficult enving to 
dampness, flooding difficulties in feeding cooking and sanitation. 

There was electric light on the Island m most of the towns and big 
villages. Unfortunately the power bouse was near the dockyard and 
was frequently blitzed Lights always went off for a variable period 
alter each heavy raid - it was amazing how they came on *0 quickly 
T 
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direct hits v/ilh the loss of millions of gallons ofpiecious wate 
flooding of deep shelters find n inches as the water coursed 
the mm, 

Fuel was another problem. 'J here is no coal or wood on 
both oi which used to he imported. Coal on the black mark 
a ton. Cooking was done with Has)) cookers and sump oil 
planes. Para/hn was rationed at half a gallon a week Whe 
d<’Spriatc pataffin was brought in by submarine. All piivc 
taken oil the road when the siege began. There was a f 
and buses only ran lor two hours rn the morning and cs 
the 1(3,000 workers to the dockyard. 

Silver and copper disappeared. J Jr cycles soared in 
second-hand one being sold for £17. 

Most of the civilian hospitals were hit by bombs r 
during the siege; the new civil hospital was hit on the 
General, Imta rfa, had about joo bombs at varioi 
hospital area of r 23 acres overlooking 'J’a Kali acior 
used by our fighters Only on one occasion did tin 
to hr deliberate. J t was on E aster Sunday, April j 
bombs were actually dropped on the hospital groi 
causing casualties and much damage. 

On the Italian wireless the following day it 
Get mum had bombed hnlaifa Hospital as a repi 
one of their field hospitals m Libya During the s 
Sisters’ Messes received direr t hits, two Sisters 
wounded, and accommodation loi 400 patient 1 
The proximity of (he fighter aeiodronrc gn' 
really intended loi us - the aerodrome original 1 
but with the necessity foi dispersal of planes 
;he hospital until it was only 400 yards away 
One of the smaller hospitals was put ou' 

April, icM 2 > but rt, too, was near an ordnan 
Evacuation of patients from the Island ’ 

During the early part ol the siege we got 
and Merchant Navy convoys, but these 
7 be first and only hospital ship came in 
away the wounded from the Jlluslnous w 1 
corning in to Mafia, We wcjc lucky t 
without a lug micJ 

Otherwise we had to rely on chance 
home or to Alexandria, hut on the 
evnc nation 

After the loss of the food convo 
became much more strict and thei 
the island This got steadily woi 
troops’ rations below 2,300 calor 
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go ai it did. Our plans had all been mode for a prolonged campaign, 
and our preparation! made to buDd up an elaborate line of com- 
munication behind the supposedly impregnable defensive position m 
the mountain ranges in the north of Greece. 

Hospitals -"When we arrived, there was only one hospital - 26 
General in a tuburb of Athens called kyphma. Thu had 600 bed! 
distributed in three luxury hotels all close together m tho health 
resort of the Athenian!. 

Expanncm of the hospital to be ready for emergency was our first 
consideration os it wai the only British hospital at the time available 
for troop* then arriving m large numbers. One could not ask the 
Greeks to help at all as every available inch of ipace in A them was 
crammed with their own wounded resulting 60m their campaign 
against the Italians In feet we were helping them, for our hospital 
accommodated quite a number of Greeks. I paid a visit to tome of 
their hospitals early in March at the invitation of the D M.S of the 
Greek Army and found them ipotleol) dean, but hopelessly over 
crowded with wounded, which included large numbers of cases of 
severe frostbite resulting from fighting the Italians in the thick snow 
of the hill! and passes Every bed wai full, and the floors of ward* and 
comdor* so crammed with stretcher cases that one could hardl> move 
between them. Numng must have been very difficult. It was obvious 
that we could not ask the Greeks to do anything in the way of 
accommodating British nek and wounded and therefore an immediate 
expansion of the one hospital we had open at the time wai pushed on 
with at all speed. Tenti were erected on the lawm and tennis court! 
of the hotels and concrete bases put w Beds and bedding were 
requmdoned from hotels and m a very short tune further accommo- 
dation up to 1,200 beds was arranged around the central cookhouse 
and operating theatre It is, of course, very much quicker to ex p a nd 
an existing hospital by 600 beds than to set up a new one of 600 as it 
is the ad mini strative rurgical and laboratory arrangements of a new 
hospital which take the time to get going 

Fuli Ambulances - In addition to thu hospital m Athens we only 
had at the be ginni ng of March a company of a field ambulance. 
This was at the time acting as a reception station in Larina, a tenvn 
just ihort of the mountain barrier m the north of Greece. Thu also 
had to be made capable of accommodating casualties, for a time at 
least, until they could be evacuated, and until new field medical unit! 
arrived There were no buildings in Lan»a rm table for hospital 
purposes at all, and therefore tents were supplied and stretchers and 
palm beds provided *0 that lying down accommodation m tenti for 
2°o was quickly afforded- It waj thought Larma would be a certain 
tmget for enemy bombers as it was so near the front line and therefore 
vdien setting up thu improvised hospital in tents, we had to pay 
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As the siege w ent on lack of fuel restricted the use of electricity to 
short periods Finally it was cut off entirely from May to October 1 942 
At the hospitals we had our own emergency supply which, however, 
could not run the lift or X-ray, causing much interruption m the 
work of transporting patients 

Despite the incessant bombing and hooting of the siren (there were 
3,240 air-raid warnings up to January, 1943), despite the lack of food, 
mail and home leave, the incidence of psychoneurosis was amarmgly 
low Out of 2,307 admissions to 90 General Hospital during the worst 
period of the bombing, April to July 1942, there were only 57 cases 
of psychoneurosis Out of these 57 from all Services 30 were returned 
to duty, 12 were invalided, 15 were expected to return to duty 
Another hospital m two months m 1942 admitted 702 patients of 
whom 1 71 were battle casualties and 17 cases of psychoneurosis It 
is not quite clear why there was not more frank pSycboneurosis, 
possiblv because there was no escape, no hope of evacuation to (JK 
and admission to hospital was just as dangerous and unpleasant as 
remaining at dutv and trying to carry on It is also interesting to 
note that there was no official military psychiatrist on the Island 

Malta was an ex-penence - an experience not hkely to be forgotten 
The morale was high all the time General Dobbie inspired us - “The 
sword of the Lord and of Gideon ” The RAF. w'as superb The 
morale and the pluck of the Maltese people were a revelation 

There was a comradeship about the men and women who served 
m Malta which I shall never forget I am proud to have been there 

(The frontispiece to this booh w'as kindly supplied bv Brigadier Dixon — Ed ) 
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EXPERIENCES OF AN ADMINISTRATIVE 
MEDICAL OFFICER IN GREECE, 1941 

COLONEL D T M. LARGE 
A D MS , East Scotland District 

Although we were in Greece from the end of February I 94 L l ^e 
campaign did not start until April 6 when the Germans launched 
their attack m the north, and carried out a severe air raid on the docks 
at Piraeus, the port of Athens The campaign was over as far as we 
were concerned by the end of the month, so that it lasted just three 

weeJts , 

None of us on our arrival had any idea that the campaign would 
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Our line of communication ran on the eastern tide or the central 
mountain range forming the upright of the letter T From the front 
of the defensive position hack to railhead at lanm was a distance of 
over too miles of twisting mountainous road The nulwa> from 
Laruia to Athens aim runs entr mountainous country through deep 
gorges but at one point in the Parnassus range it was extremely 
vulnerable to air attack became of a senes of bridges It was estimated 
that had one of these bridges been destroyed by air attack or sabotage 
the whole railway system of communication would Iiavc been out of 
action for three mondis. This fart had to be taken into account in all 
arrangements for casualties from the front to the base hospitals. 

Wttfoal far-craf - Medical units iiegan to arrive early in March, the 
fast being a Goo-bedded New Zealand general hospital At that time 
the urgent need was for a hospital somewhere nearer the front than 
Athens and certainly in advance of the vulnerable Brallos Bridges. 
The nul journey from Lanssa back to Alliens by express train before 
the campaign started took fifteen hours and during the campaign up 
to twenty four hours. The only form of hospital train available then 
had to be obtained on loan from the Greek* and as they themselves 
had been caught by the Italian war without proper ambulance trains, 
it was a hastily -constructed affair consisting of cattle trucks fitted vnth 
stretchers. The discomfort and length of the journey* therefore com- 
bined with the danger of a severance of the lines of communication 
at the Brallos Bridges, rendered it essential to place this New Zealand 
hospital as far forward as safety would permit and a site at Demcrlc 
railway nation was chosen Here the hospital set itseir up in tents 
dispersed at 30 yards intervals and it was a going concern within three 
weeks from the umc of its arrival 

Other medical units wore now coming across from F gypt numerous 
field ambulances which were sited in conformity with the movements 
and positions of brigades, two C-OSj and numbers or the smaller 
specialized units for example for blood tramfunon anti malaria 
work, mobile laboratories, mobile bath units and last but not least, 
the complete fittings for a couple of ambulance trains One of the 
G.OSj - No 3 Australian - was sent forward to Elfasona wed fa 
advance of railhead where it was able to receive casualties from 
right and left sectors of the front. The other 24 British COS was 
sued at Larissa to retam casualties pending their transfer to the New 
Zealand hospital at Demcrle close by if urgent or to the base at A them 
by ambulance train. 

Two more Australian general hospitals arrived one of Goo beds was 
opened at Volos, a seaport to the cast of Lanssa, and the other of 1 200 
beds was set up near Athens at Kyphmia. An advanced depot of 
medical stores had also arrived and was opened at Athens. 

All these units were open and functioning by the time the campaign 
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particular attention to their dispersal Tents had to be 30 yards apart. 
M*hile this undoubtedly has an effect in mmimiziiig the damage from 
a bomb hit, it also adds greatlv to the difficulties of nursing and 
feeding patients, who are scattered in small groups o\ er an area which 
may extend over many hundreds of yards 'Whether this dispersal is 
realls necessary in the case of a hospital, however, is an open question. 
It depends so much on the situation' of the hospital with regard to 
other establishments of a military nature which are hable to bombing, 
and also on the attitude of the Germans themselves Certainly Larissa 
was frequendy bombed, but the tented hospital there was never 
attacked The Red Cross was prominendv displayed on the ground 
and the site -was carefully chosen well away from other camps and 
from dumps During the actual campaign, some German wounded in 
this very hospital were astonished when our men went into slit trenches 
during a raid ‘They won't bomb us,* they said, ‘This is a hospital,' 
and the planes overhead certainly did cease firing as they approached. 3 
On the other hand in Crete, the mam landing ground for the para- 
chutists was the hospital area occupied by 7 General Hospital although 
this also was clearly marked •with the Red Cross Their excuse for this 
was apparendy that the hospital had selected the best ground available 
on the island for landing parachutists and that if -we chose to put a 
hospital there, that was our look out! 

The above was the medical provision in Greece at the end of 
February, 1941. It vcas. of course not intended for the campaign 
against Germany, but only as medical provision for the airmen and 
aerodrome guards lent to Greece for her -war vidi Italy. 

New medical units commenced to arrive early in March, and 
continued arriving all that month. Before describing their siting, it is 
necessary for a moment to state briefly the geographical features on 
which the campaign depended, on which of course the position of 
medical units was hinged 

, Geographical features - Greece is a very mountainous country, but 
broadly sp eakin g the ranges form themselves into a letter T, -with the 
upright limb r unnin g north and south and the horizontal limb roughly 
east to west. Our forces with their lines of communications w ere to 
the east of this T and our defensive position along the mountain range 
fonnine; the right half of the horizontal limb, which divides Greece 
proper from the Macedonian plain (The left half of the horizontal 
limb was defended bv the Greek Armv and does not come further into 
the picture as far as we are concerned at the moment.) This defensive 
position ran along the northern slopes of this dividing mountain 
ran^e, from Olympus in the east m a N -W. direction, but we had 
advanced units at manv ’-■oints in the foot' "ymd on the plains of 
SSrna in front f V Raterini, V * Edessa^ and these 

areas gave us mud* T ought an.* ^ a TOew to 

prevention of malan 



AOTIN E OPERATION* 3°3 

Thus the Bntuh C.C S was lire onl> medical unit left In the advanced 
base, apart from the field ambulance* winch were retiring along with 
the forces they served Tlie orders given to this C-CS were to remain 
behind as long os wounded were coming in men at the nsk of capture 
by the enemy It was soon the only tinlt of any kind left m lamu, for 
thij advanced base was evacuated by nil troops about April 15 or iG 
It had laid in a stock of rations but no more could be supplied as the 
ration stores had also been evacuated 

Evacuation by hospital train however was going on, one of the 
three Dnitsh hospital trims coming up daily 

When the troops left Larissa the railway employees also left and 
soon there was nolsody to service the train at Lanssa Loading of 
casualties watering and firing of the engine had to be done In the 
medical staff of the trains After a few d lys w-e received a message 
brought by the train from the C.C.S to say that the) were now slrort 
of rations and medical supplies, so a Hospinl train was loaded up with 
rations and medical supplies ami sent off The Creek driver refused 
to go furtlrer than Lamia about halfway nnd it looked as if the train 
would have to stop thrrr but the medical officer often used to travel 
up on the engine and he Had watched tlic man driving it so he took it 
up himself This he did on subsequent days too getting back too 
cases a day until the C.CLS was emptied As soon ns it was empt> 
the C.CLS came Iwck and joined the Australian C.CLS In the 
Thermopylae Line 

Here a delaying action was fought for over a week Casualties were 
brought back b> ambulance train, by ambulance car and by lorry 
or nnytlung going hack empty to the base Imspllals at Athens Many 
times the railway line was bomlred and blocked causmg delav to the 
tram or necessitating unloading on to ambulance cars 

The hospitals in Athens soon filled up nnd became crowded beyond 
the limits of expansion To relieve this we opened a camp in tents on a 
beach near the docks and to this wre sent nil the milder cnsei from the 
hospitals so as to leave more l>cds for serious casa This camp had 
nearly 1 000 in it. \\c staffed It by personnel from front line units 
which had closed 

Towards tlie end of the month we were told to clear out of Greece 
altogether Things were pretty bad "by tins time. The docks at Piraeus 
the port of Allrens had been badly damaged very early in the campaign 
by the nightly lwrabing which went on On the very first day a mine 
dropping aeroplane dropped a mine on an ammunition ship lying In 
the docks with the most disastrous results The ship exploded nnd 
blew the dock sheds to bits and scattered burning debris all over the 
harbour Dozens of ships caught fire from this or from the burning oil 
running along the surface or the water I saw the place only the 
morning after with the sea still blazing with iiumlng oil and numbers 
of ship* on fire all over the harbour A small part of the quay was. 
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opened on April 6, but of the hospitals, only the New Zealand (up the 
line) and the original British (at Athens) were completely readv with 
their full complement of beds 

Hospital trains, however, had been got ready according to British 
standards by fitting the equipment received from Egypt mto a number 
of refreshment cars and other stock received from the Greeks Here 
may I put in a word of thanks to the Greeks They were very short 
themselves of all medical material, and indeed of all ■war material, 
yet they did everything in their power to help, and to provide us with 
our requirements, even at the expense of running still more short 
themselves 

The German Attack -Just when we had got things about ready to 
receive large numbers of casualties the German attack began on 
April 6 Casualties began to come doivn the long winding road from 
the front, earned by a motor ambulance convoy to the CCS at 
Ellasona From here, after treatment, they were mostly evacuated 
down the line to Athens, but the more senous cases were admitted to 
the fonvard hospitals at Demerle and Volos, which were opening to 
receive them 

As t h i n gs turned out, it was lucky that we had only very few cases in 
these forward hospitals, for on April 14, 1 e only eight days after the 
attack began, we heard at the base that orders had been received to 
evacuate the advanced base area, which included the forward hospitals, 
and that a general retreat to the Thermopylae Line was to take place 
The Greeks on our left, who for nearly a year had held off the main 
Italian Army, and mdeed had driven it back, had at last had to give 
m to the overwhelming masses of men and modem equipment of the 
invading German Army 

Evacuation - The orders to evacuate were urgent It was to be 
immediate That is, only patients and personnel, with whatever 
valuable equipment could be earned by hand, were to go The orders 
were received about midnight on April 14 Transport had to be arranged 
and communication by telephone was very bad indeed That is always 
the difficulty in these emergencies However, the hospital people 
found that an ordinary tram was available in Lanssa and they had 
it moved to Demerle and placed all then casualties on stretchers in it 
and themselves and their equipment wherever they could find space 
The hospital at Volos was lucky too, for the local commander re- 
quisitioned a s ailin g ship m the harbour and they got away then- 
wounded and some equipment, and the remainder of the personnel 
were sent doivn the fine on lorries 

In addition to these two hospitals, there were also two C C S.s 
which were further forward The Australian one at Ellasona was 
ordered to clear its casu' , British f <31 back at Lanssa 

t 1 J 1.1 \ , T inp 
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north of A them fighting delaying action! so as to let the majority of 
the troops get aivay from the beaches in safety The plans for thar 
getaway were pretty well the same for all the beaches, of which four 
or five had been chosen at widely separated intervals on the southern 
coast, each beach bang used on three or four successive nights until 
all troops hnfl been evacuated Luckily for us the moon was low at 
this period and the nights pitch black- The plan was that the troops 
assigned to a certain beach were brought up to the nearest place to it 
where the} could he up under cover in the olive groves. At nightfall 
the idea was that the} should proceed to the beach in silence and get 
on board launches or lighten or small boats which would convey 
them to transports waiting out at sea No equipment other than ft 
small pack was to be earned because of lack of space on the ships. 

In order to be read) for discover} and consequent attack, e.g by 
nr we had arranged dressing stations both in the 'l yin g up area and on 
the beaches which were formed by the medical personnel of each unit 
which was embarking Every casualty who could walk was to be evacu- 
ated Those who could not were to be left with a minimum of personnel 
to look after them Thar capture was certain and it was hoped that they 
would be evacuated by the Germans to the nearest hcapilaL 

In the end it turned out that casualties were not so bad as we expected 
At most of tbe beaches there was no attack at all, and it was only at 
Knl tm n t i in the extreme south, and after the arrival of Germans on 
the spot, that there was any fighting Here it was severe and some aoo 
wounded were collected m the local Greek hospital and had to 
be left 

I myself name away from Athens with the last of Force headquarters. 
We were told at 4 pun one day to start off at once and join up at 
Naphon about 100 miles to the south, with the rest of headquarters at 
70 m. next morning We set off in the evening by car and soon joined 
the procession of can all mnkmg for the south erf Greece It was not, 
I am afnud a very inspiring journey’ and it was depressing to think 
that we vrert leaving the Greece we had come to defend to be taken 
by the enemy Now and then we came across bands of Greek soldiers 
tired and forlorn, making thar way back to their homes from the 
front to try to get on to thar farms as civilians before the Germans 
came and captured them as soldiers Here and there were groups of 
dead horses lying with thar legs in the air by the roadside where they 
had been shot to prevent thar being used by the enemy Everywhere 
the roads were lined with wrecked motor transport, our transport, 
hundreds of cars and lomes driven purposely over the embankments 
to break them up 

Darkness fell and we followed the dismal procession southwards 
over the Connth Canal to the town of Connth which had just been 
raided, and whose burning houses lit up the whole scene Past Connth 
we drove on through the night finding our wny by follo wing the dim 
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however, still usable and we got a hospital ship into it winch took 
away a good number of casualties After that no moic hospital ships 
were allowed to come to Greece and we wcic left with 2,000 01 so 
casualties in our hospitals, with something like 200 nurses These had 
to be got away somehow A ship due to sail on the evening of April 25 
from Piraeus was able to take on about 100 with a numbci of sisters 
and medical officers This was, however, bombed and sunk before it 
left the harbour, but luckily the casualties wcic few, although the G O 
Australian hospital was killed and the C O of the Bntisli hospital 
wounded "J his put a stop to any further evacuation from the docks, 
and thcrcfoic stopped evacuation of bedridden eases altogether 

We could not leave behind for the Germans any man who* could 
get on board a ship, and so medical officeis were told to collect every 
man who could walk, no matter what Ins disability, and to picparc 
lnm for evacuation by ordinary ship These men were all taken down 
one evening to a beach to the south ol Athens and 1,500 of them were 
collected in the shelter of the olive trees After dark, the transports 
which had been detailed for the purpose came close up to the beach and 
took them off in small boats We left over 300 seriously wounded 
behind in Athens These were all, howevci, too seriously ill to move 
and could not help themselves in any way 

We next had the problem of sisters to deal with, and had to decide 
whether to leave some of them behind with the serious eases or not 
I knew of no preceding evacuation m which sisters wcic involved It 
was a difficult decision to make All of the eases left behind wete very 
ill and much in need of nursing, but were we to leave British and 
Australian nurses behind to be captured for certain by the Germans? 
How would the Germans treat Army nui'scs as prisoners 3 We did not 
know We did know, however, that m the course of a month 01 two 
the British casualties we were leaving would have recovered, or would 
no longer be in need of nursing Was it justifiable to leave Bntish 
nurses for several years in prison camps when their job would be over 
m a couple of months 3 

We decided to get them away, and we dtd eventually get them all 
away on a ci uiscr just a few days before the Germans came in We had 
sent them down to a beach dining the day, hiding them under olive 
trees, and then when darkness fell a ciuiser came inshore and took 
them off in small boats 

But the patients were not after all left without nurses The Gieek 
D.M S sent me 80 Greek V A D s on the day our own nurses left, 
another example of the kindness so frequently met with from the 
Greeks at that time. They knew we were leaving them to the Germans, 
but they still were grateful for the attempt we had made to help them 
in thCir stiugglc These Greek V A D s had been specially selected for 
the job, all who knew any English being chosen This happened about 
three days before the Germans came into Athens We still had troops 
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ecp into a jeep- ambulance which would quickly and safcl) transport 
asualues over rough ground and beaches. 

The nth Held Ambulance was also detailed to set up a dressing 
tauon on the beach to help to treat what casualties it could until 
he) could be loaded on assault craft which had brought in the 
,-anoia waves of troops. These craft were then to convey the casualties 
athcr to the landing ship mfhntr} or to one of the destroyers for 
nnsport to England 

Man} weeks of preparation with various postponements due to 
.veathcr finall) found the men very well trained, and fit and keen to 
lo the job 

Two ports were chosen for the reception of the casualties m England. 
Ehe fitit and mmn port was Stokes Ba\ near Portsmouth where many 
necroses in the evacuation of casualties from landing craft tanks and 
Dthef ships were earned out with the able assistance and direction of 
surgeon Captain Mflhr R.N The other port chosen was Newhaven 
where only a few casualties who got separated from the landing 
flotilla were expected 

On the morning of the raid, August 19-20 1942 10th Field 

Ambulance proceeded to Stokes Bay In the very darly hours and, 
under most adverse conditions of wind and rain, set up their mam 
dressing station to receive casualties What occurred u now a matter of 
hut or} A great many casualties were taken off shore in whatever 
boats the} could make, and it was almost impossible to secure an) 
information as to where or when they might arrive m England In the 
late evening of the same day we finally confirmed the fact that the 
casualties were mostly on destroyers and would not arrive at Stokes 
Ba> as planned, but at the docks in Portsmouth It was therefore 
necessary to make a complete switch of both the mai n dressing station, 
10th Ca n adi a n Field Ambulance and No 2 Canadian Motor 
Ambulance Convoy from Stokes Ba} to the Unicom Docks, Portsmouth 
This move was made m blinding ram without accident of any land 
The motor a mb ulance convoy was divided into sections and It was 
distributed from the docks along the roads leading to Bramshott 
The dressing station was quickl) set up in a building on the docks and 
was completely ready when the destroyers Ftmu and Caljpt finally 
arrived in the early hours of August 20 

In the early stages of the evacuation of casualties from the 
destroyers tome confusion was caused largely by the ovexcrmvding of 
the docks, but by five o clock in the morning all casualties had been 
evacuated from the destroyers, treated at the dressing station sorted 
and transported to hospital. 

Later in the rooming of August 20 casualties arrived m very small 
numbers on a few of the l a ndin g craft which had made their way to 
Stokes Bay Hards. These were taken care of and transported to hospital. 
Naval casualties were sorted atihe docks and for the Large part trana- 
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whiteness that marked the road. Rough cobbled stones underneath 
the wheels told us we had arrived at Naplion, and tvith it to the end 
of the story 

There teas no difficult}' about our evacuation "We lay up in olive 
groves all day hidden from the Germans flying overhead and watching 
them bombing the quays and the roads Now and then a bomb would 
come fairlv near, and we crouched m our ditches trving to make 
ourselves as small as possible. As soon as night fell we mar ched down 
to the jett}, winch was still intact after the bombing, and got on 
board a ship, just as if we \\ ere going on a Sunday excursion There 
was no bombmg, no casualties, no hurry, and not even darkness to 
hinder us. for the flames from a burning transport in the harbour kt 
up the decks as we arrived, and acted as a beacon as we sailed down 
the narbour on our wav to Crete 
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THE DIEPPE RAID 

.AL4JOR-GEXERAL CHARLES P FENWICK, c.b c.b.e., m.c., e.d 
Lcti AJ) MS , and C-a'^aJlm Dinsw’i 

Earh m 194JL when the planning for this ‘reconnaissance in force’ 
was undertaken it was decided that the medical plan would have to 
be flexible enough to evacuate casualties quickly from the beaches 
and transport them as swiftly as possible to England for sorting and hos- 
pitalization. As it was not considered at any time that anv part of the 
force would remain ashore longer than was necessary to secure the 
objectives the plan was made to supplement the regimental stretcher 
bearers with sections of held ambulances No. 1 1 Canadian Field 
Ambulance was chosen and trained as the unit to proceed with this 
force. Each section of the field ambulance was composed of an officer 
and eleven men and the equipment was thoroughly supervised and an 
attemnt made to provide what was most suitable. Special packs con- 
sisting largely of shell dressings morphine, sulpha drugs and plasma 
vrere provided, and the equipment was so divided that each man had 
some of it to transport 

To implement this plan No. 1 1 Field Ambulance proceeded with 
the 5th and 6th Brigades to the Isle of "Wight in early May and 
exercises in combined operations took place for many weeks Each 
officer and man was thoroughly briefed He received instructions on 
model maps until he knew, as nearly as possible, the exact nature of 
the terrain he might have to cover after landing- Aehides. except 
jeeps, were out and many attempts were made to convert the standard 
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I had previously had liaison with the medical officer in charge of 
thu section and given him details of the proposed sites of my regimental 
aid post, as the regiment withdrew towards and through Dieppe where 
we -were to re-edbart 

My stretcher bearers were given their final instructions and we then 
rearranged our packs m preparation for the assault landing Medical 
mpphni, including four Neil Robertson stretchers, had been placed 
previously on board ship m order that there would be no suspicions 
aroused as to the nature of the exercise. I had also brought along 
some extra shell dressings and when all the stores were fina lly packed 
along with the equipment we normally earned we were pretty well 
loaded The regimental aid post equipment such as instruments, 
reserve tulphanflamide powder morphine, etc. were divided between 
the m t-d i nnl sergeant, the corporal and myself m order that if one 
became a casualty the others would have sufficient supplies to carry 
on with treatment of the wounded. 

At about midnight we had our final lunch and received extra food 
which we ivere to take with us. Soon afterwards we were taken In 
landing craft from the mother ship towards the beach. It was a 
pleasant warm night, with a starlit sky and calm sea The boys 
behaved as though ft were just another scheme some dozing off to 
sleep to the quiet purr of the motors As we approached the beach we 
could see tracer bullets shooting up m the air some distance to the 
north and wondered if the Royal Regiment was landing before the 
scheduled time. 

Our landing at first light was silent and almost unopposed. A few 
casualties were sustained at that time and these were immediately 
removed back to the landing craft and taken away We saw some of 
the troops climbing up the seawall and gamg through a small door m 
a machine-gun post, so we followed suit At this tune I was feeling 
quite happy about the situation os I had anticipated more trouble 
in Innrimg 

We icon found our battalion headquarters group and while there, 
a German casualty with his arm almost amputated at the shoulder, 
was brought in for medical care. While I was attending hu injury our 
battalion headquarters moved ahead, and before his dremng was 
completed there were calls for in to care for wounds received by 
several members of battalion headquarters and a number of German 
prisoner! from A mortar bomb explosion. 

Casualties were brought in quite rapidly for some tunc. Later it 
became apparent that the field ambulance, should it Innd at Dieppe, 
would be unable to send vehicles or stretcher bearers to our location 
owing to enemy firt which had not been overcome in that direction 
Therefore, all casualties, after receiving treatment, were evacuated by 
stretcher or walking to the machine-gun post on top of the seawall 
where we had originally entered, and lowered out of the small opening 
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ported to Haslar Hospital Many of the more seriously wounded 
Army casualties also were very adequately looked after at this excellent 
hospital and later transferred to a Canadian unit 

The reception of casualties at Newhaven was locked after by a 
main dressing station of the 8th Canadian Field Ambulance Most of 
these came in small craft and were held until a hospital tram was 
organized to take them on to Marsden Green This was not part of 
the original plan but was made during the confusion of communications 
which arose on that day However, it worked well and all the casualties 
were comfortably transported to 7th Canadian General Hospital 

The work of the medical officers and stretcher bearers of these 
forces can only be described as most excellent Opposition on the 
beaches was severe, and injuries were many Many wounded prisoners 
w£re left on the beaches as it was impossible to clear them, and there 
were numerous examples of heroism which were performed by medical 
officers and medical other ranks, chaplains and others, who all gave of 
their best on that day 

It is also desired to express the appreciation of the general hospitals 
who worked unceasmgly, operating on casualties immediately on their 
arrival Doctors, nurses and orderhes did not stop in their work until 
all casualties had been treated 

The experience gamed m this raid taught the lesson of always being 
ready to change set plans in order to carry out an objective 
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THE DIEPPE RAID 

MAJOR F W HAYTER, rcaha,, m c 

Security had been very well guarded, and certain of the final prepara- 
tions were completed on board ship while crossing the Channel All 
details of any importance concerning the operation were carefully 
passed down by company, platoon, and section commanders during 
this time These included the proposed location of the regimental aid 
post, and method of further evacuation of casualties back to the ships 
The plan for clearing casualties from the South Saskatchewan 
Regiment was as follows For the first three-quarters of an hour they 
were to be taken to, or near, the Pourville beach, where our regiment 
was to land, and then to be removed from there on to the landing craft 
which were to bung in the Camerons of Canada After that the 
casualties would be cleared from the regimental aid post by one section 
of the nth Canadian Field Ambulance, which was to land on the 
Dieppe beach 
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bc*ide me %vas shot through the head and also fell over us Water was 
flowing m the front of the boat in a stream about two inches deep as 
the ramp was held dovm by the weight of wounded on it. Thn was 
eventual!)' raised and then everything which was considered as any 
weight at all such as steel helmets, nfles and equipment, was thrown 
overboard in order to lighten the boat, also the man, now dead, who 
had fallen aver me. 

After, going out some distance a larger landing craft was encountered 
and all those who were able to care for themselves were transferred to 
it. This still left us with a good full boatload of our own. Later we drew 
up alongside HALS Alb nekton and all penonnel were taken on board 
A naval medical officer there arranged for all the wounded to be take n 
to the various holds of the ship Our casualties, along with those who 
had arrived previously, filled all available space - the tables floors, 
hallways, and even the shelves along the sides of the hold Dressings 
were then rechecked and morphine was given where required. 

Documentation had been almost entircl) neglected by me up to that 
time. I now helped to fill out the more Decenary Information on field 
medical cards for each of the wounded and collected a list of all those 
injured who were on board the ship Several tunes I considered m> list 
to be complete only to discover some small room or hold which had 
previously been mused with a few casualties in it 

We arrived in Portsmouth harbour at about oi 30 hours the following 
day and were met by sections from the 10th Canadian Field Ambulance, 
who had the destroyer cleared of casualties in record time. Those of 
us who were not injured were taken to a reception camp where 
cigarettes, lunches and rum or coffee were served then a few hours 
sleep and transported back to our regimental area. 

I should like here to give great praise to the regimental stretcher 
bearen for their work and attention to the wounded during the raid 
They were working under heavy fire and crossing areas without cover 
to attend the wounded and carry them back to the beach Many 
casualties who were not considered to require further attention were 
taken directl) to the beach, and those who were brought in to me KM 
already received excellent care. The majority of casualties among the 
stretcher bearers occurred while they Here carrying wounded across 
the beach, tome when making repeated tnps. 

The general spirit of the boys throughout the battle was very high 
and in those who returned there was certainly no feeling of despondency, 
but rather that they had been in one of the first-class battles of any tunc* 
and that they had done a good job and intended certainl) to even up 
all scores when they next went into action against the Ger mans. 
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d Qwn the seven-foot drop on to the beach They were then arranged 
along the base of the seawall which protected them from enemy fire 

Attempts had been made two or three times to bring an assault 
landing craft in to the beach to remove the wounded, but it was turned 
back by concentrated enemy fire which came from strong machine- 
gun and mortar emplacements on the cliffs at either end of the beach 

Casualties gradually became less frequent, and finally they had all 
been removed from the regimental aid post to the beach Shortly 
before u oo hours my batman runner brought back word from 
battalion headquarters to close the present location and return to the 
beach, and that the companies would be notified to bring any wounded 
with them as they returned to re-embark A number of German 
prisoners, both wounded, which I had previously attended, and 
unwounded, were near-by I advised our intelligence interpreter that 
he should order them to move down closer to the beach Those who 
were not wounded started to walk off m that direction, but were 
brought back by the very effective orders of the interpreter to assist 
their wounded companions 

In our machine-gun post at the beach I met Captain Brackman, 
medical officer to the Camerons of Canada, and had a short chat 
with him We descended down on to the beach and prepared for the 
final evacuation of casualties to the assault landing craft as they 
arrived Soon we saw four of them coming in, and as they neared the 
beach it almost seemed as though the water was boiling around them 
from the number of mortar shells which were exploding m their 
vicinity Our casualties were carried across the beach by the stretcher 
bearers and any other personnel able to help carry or assist them, 
timing to cross the beach and reach the water’s edge at the same time 
as the arrival of ffie landing craft This was done under very heavy 
machine-gun fire from the headland positions at either end of the 
beach Those wounded during the crossing were picked up by 
personnel crossing later Many were wounded after embark mg and 
were attended by their companions I found out after I arrived back 
in England that Captain Biackman had been seriously wounded, and 
had been picked up in the sea while lying face down m the water 

More boats could now be seen coming in to the beach My sergeant, 
another stretcher bearer and myself carried one of the casualties 
towards one of these landing craft As it touched the beach and let 
down the ramp it was very quickly filled with men The water was 
quite shallow, as the tide was not full, and it seemed to take about ten 
minutes under open enemy fire before the boat had been pushed out 
far enough to clear the beach I climbed on board, lifted one man by 
the shoulders as he was being passed in, stepped back a few paces 
with him and tripped over a metal bar across the bottom of the boat 
I fell back with the casualty on top of me and another was thrown 
half over him I managed partly to raise myself when a chap standing' 
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turt at Amirya that they will never forget- In this lecture, 
ontgomery gave a detailed plan of the attack with full reasons as to 
ly he had arrived at his deemon. Ha manner and the delivery of 
[ speech left no doubt in the minds of hi* listener* that defeat was 
possible, and he prophesied that after a fierce dogfight with the 
an try the enemy would break within eight or ten day*. In actual 
;t, the attack started on October 23 and to Corps passed between 
and 30 Corps to break through the enemy armour on November 4. 
ic rest ts well known — how Rommel t famous Panzer divisions were 
adc to appear very ordinary cattle, and how the advance through 
e old familiar places, Daba, Fuka, Matruh, Sidi Barraru, Solium, 
tr dia, Tobruk and later Dema, Barce and Benghazi took place. 

: this point, on November 28 30 Corps ogam went to the front, and 
enamel was never in a position to do anything but fight delaying 
tions until he was flung back beyond Tripoli before- the end of 
n nar y 1943 Now to return to the medical aspect of the battle, 
was, of course, obvious that If the attack succeeded wc should be 
ced with two long lines of evacuation, one along the north road 
id the other some 20 to 30 miles south, where the going was bad 
nng for the most part over rough country studded with small 
immocks of camel gnus. The anginal attack necessitated the passing 
the 1 and 10 Armoured Divisions through gaps in the minefields, 
adc by the infantry of 30 Corps. It was therefore essential that only 
e minimum requirements of medical units should accompan> the 
Lacking forces, so sections of the light field ambulances accompanied 
^ch armoured brigade, with a small number of cars attached. The 
-nin dressing stations of the light field ambulances of the armoured 
nsions were situated just behind our own minefields, and in thn way 
fualtie* reached field surgical units at field ambulances extremely 
J ” In the opening stages of the battle, whilst many early casualties 
1 their way to the wdl-equippcd main dressing stations of 
try divisions of 30 Corps, 

hen the armoured divisions finally broke through on November 4, 
lumber of casualties to be dealt with luckily decreased and an 
mdy rapid advance commenced Thn necessitated divisional 
field ambulances making moves of 60 to 70 miles at a nmr y,rth 

1 medical units following on their heels. Moves of individual units 
) 200 miles were ordered and earned out without l ining even 
te comment. I would like at this point to digress, and to emphasize 

the greatest ponible stress that these move? could not possibly 
been earned out in time to receive casualties had it not been for 
ess communication. Before the beginning of the battle, D D M S 
lorps had a control set, with which he was able to communicate 
the A.D M S of the 1 8 and 10 Armoured D mnorn, 

2 N.Z. Divtikul He also had direct communication with the two 
s light held ambulances, and with 15 GGS and 8th South 
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THE BATTLE OF ALAMEIN AND THE 
CAMPAIGN IN LIBYA 

BRIGADIER Q. V B WALLACE, c. b e., ilc. 

-0 D A A 10 (Armoured) Corps , S'Ji Army 

Following the fall of Tobruk, the Germans advanced east along the 
coast to ivithm 40 miles of the outer defences of Alexandria, and a very 
critical period in the history of the British Army in the Middle East 
followed. Rommel had reached the Alamein line and many thought 
he would continue his advance, perhaps splitting his forces, one part 
to attack Alexandria, and the other to make the hazardous trip across 
the desert via \\ adi Natrun towards Cairo History will no doubt 
show us later on that Rommel’s increasing line of communication 
and his supply difficulties m ere the cause of his not being able to 
proceed any further than Alamein The situation at this time, that is 
to say, the end of Julv, 1942, was so grave that definite schemes for 
the evacuation of base units in Egypt to Palestine, Suez and the Sudan 
-were hurriedly prepared and refugee and military roads m ere marked 
throughout the Delta This phase lasted for a time, but with news of 
more tanks and reinforcements, the whole picture changed. All 
defensive ideas Mere svept aside, and before September it Mas obvious 
that General Montgomery Mas forming a concrete plan to attack the 
Alamein position at some future date The Axis forces had made a 
final attempt to penetrate our armour m the south of the 'Western 
Desert round about the beginning of September, which threatened to 
interfere with, or at least delay, Montgomery’s plans 

At this time the hue was held by 30 Corps on the coastal sector, and by 
13 Corps in the south. The interesting point about the planning of the 
Alam ein battle Mas the complete reversal of previous tactics Previous 
operations had always involved attacking the enemy’s infantry with our 
armour, our infantry divisions then attacking to destroy the enemy 
infantry; but at Alamein, Montgomery attacked all along the northern 
sec tor with the infantry of 30 Corps, and kept a complete armoured corps, 
the 10 Corps (consisting of 1st, 8th and 10th Armoured Divisions), 
readv to pass through the infantry and to keep the enemv armour at 
bav /whilst our infantry tore the guts out of the enemy infantry, after 
which our armoured forces broke through to destroy the enemy 
armour 'When it was realized that this battle was to be on a three 
corps basis, D.D.M.S 8th Armv decided that the existing medical 
units of 30 Corps in the north and 13 Corps in the south Mould be 
sufficient to deal with casualties during the first phase of the battle, 
i.e. while the Allied infantry attacked the Axis forces The Alamein 
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hict to A.D M.S thence to Corps and Army a of the utmost 
importance. It n onl> when this information a available that Corps 
anri Arm) arc m a position to anticipate future move*, and *o keep 
a line of evacuation forward enough to avoid congestion in M-D.S-*- 
On several occasions m this campaign, C.G.S J and field ambulances 
received casualties within an hour of bang ready to recave them, 
whilst in one case casual ties arrived on the doorstep of the budding 
at the same omr as the medical rant appeared round the comer 
Officers commanding field hygiene sections were used for thu purpose 
as liaison officer*. These officer* were well trained in map-reading 
and had before the battle contacted AJD M,S and field ambulance 
commanders They were mounted in jeeps, and it often took them 
twenty four hours each way to reach DJD M.S 8th Army 
Similarly they brought information to corps from divisions, which 
could not be aent over the wireless. 

There were, of course, many other details to be arranged before 
October 23 the day of the attack. These may now briefly be discussed. 
First-aid outfits for ermjytrtd fightmg ctfndes — Every tank and armoured 
car whether of British oP American manufacture, is fitted with a 
special first aid outfit It is essential to check all these first aid outfits 
before battle and to place m each outfit other tubnrnc morphia or 
croquettes It is of couiae, unnecessary to state that armoured 
regiments require that 100% officers and men are prcrperl) trained in 
first aid (King a Regulations, para 8t6 (a)) 

Water — The ration of water in the Western Desert is one gallon per 
man for all purpose*, including cooking, washing, shaving, etc. Yet 
the experienced desert rat finds no difficulties on one gallon, and an 
many occasions has earned on with half a gallon for considerable 
periods. The added factor that between Solium and Agbeila nearly 
all the water is saline m varying degr ee * adds to the general entertain 
ment. Saline water though it make* tea unpalatable and whiskey 
nearly undr inkab le — but not quite — has never been a source of 
sickness m the \\ estem Deseft. At Capuzxo m 1940 water of a salinity 
up to 700 gm. was dr unk, the Italians having pumped sea water from 
Bardia through the water supply pipe*. This saline water was gradually 
diluted by fresh water brought m water tank companies, and the 
situation became easier In 10 Corps, arrangements were made during 
all operations that extra water rations were available for medir-a) 
units up to the following limits 

Daily extra issue 

R-A.P 5 gallons MJD S 100 gallons 

AD.S ao gallons C.CLS 200 gallons 

Rid Croix itorts - Thao war luppbcd from the Red Croa orgmma 
t*mm Cairo and the ajmtance given by them haj been of the grouot 
help They provided medical uma With wtrdoi kO, ga mo, caam; 
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African CCS As i N,Z CCS (light section) had no wireless, this 
unit was attached foi most of die batde to 151 Light Field Ambulance 
This choice proved lucky, as 151 Light Field Ambulance was capable 
of rapid movement, and could at the same time, by means of the 
light section of the 1 N Z G G S , provide suigery at a very early date 
The three field surgical units were attached to G C S s and one 
surgical unit was attached to a light field ambulance in the 1 Armoured 
Division, but it turned out diat the moves of this ambulance were so 
frequent and so rapid diat very htde surgery could be done, and I 
consider that field surgical units can best be made use of m an advance 
widi eidier main dressing stations of field ambulances, or better still, 
with C C S s, providing always that the C C S s are moved as far 
forward as possible No 7 Blood Transfusion Unit was responsible 
for delivering whole blood and plasma to field ambulances and 
C G S s wherever required within the corps During the first few days 
of the batde, whole blood was used for transfusions at an alarming 
rate and perhaps it was lucky that heavy casualties did not continue 
at the onginal rate, or there would have been htde blood left amongst 
the troops m die Delta At one time, die supply of donors was severely 
direatened However, the situation has now been modified, and it is 
hoped that surgeons will limit blood transfusions to those who really 
require diis treatment Each light field ambulance has now 20 
ambulance cars whilst an ordinary field ambulance has only eight, 
which has now been increased to 12 during operations m die Western 
Desert In view of die fact diat rapid evacuation must be the keynote 
of all successful medical evacuation m batde, it is obvious that dns 
success must depend on die most efficient use of all ambulance cars 
available The custom of attaching at least two ambulance cars before 
die beginning of die batde to each regiment has a great deal to be 
said in its favour It saves sending back m the first case to an 
advanced dressing station for cars Furdiermore, die drivers of these 
ambulances know where the regimental aid post is, and it is important 
that diese cars should not go further back than the Brigade A D S , for 
this reason The drivers of these cars become very attached to dieir 
own regiments and can be relied upon to complete die journey from 
R.A P to A D S and vice versa if it is humanly possible under any 
conditions The distances to be traversed between advanced and 
mam dressing stations were colossal, sometimes hundreds of miles 
In this connection I may say that the supply fine (which is also the 
line of medical evacuation) from Alexandria to Tripoli lepresents 
London to Moscow, with London as a base, and a single tar macadam 
road connecting them All the more credit dien that hardly a complaint 
has been received, whilst all the other branches of die Army have 
heaped congratulations on the evacuation of casualties m the Western 
Desert in each succeeding campaign 

The value of early information being passed from field ambulances 
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During the advance, one of our liabilities was the evacuation of 
enany casualties. The first were met at a small German field hospital 
near Garawla, some 20 miles this side of Mena Matruh - about Go of 
them. The> were very well supplied with food and medical comforts, 
and the latter were used by ui after the evacuation of the patients. 
The) werfc evacuated b> road to Daba and from there b) ambulance 
train A German doctor had been left with the patients. At Mena 
Matruh there were about 400 patients in the old Egyptian barracks, 
there being an equal number of Germans and Italians These could 
not be dealt with immediatel) , and were later evacuated under Arm) 
arrangements The enem) evacuated most of his casualties earl) and 
luckily no great numbers were met with but there were a few of our 
own wounded in the colonial hospital Benghazi as well as some Axis 
sick and wounded One Captain Allen R.A M C-, had managed to 
get himself left at the colonial hospital as a patient. He was original!) 
captured at the fall of Tobruk, when 62 General Hospital commanded 
b) Colonel Davy was lost in tolo with the exception of the sisters who 
were evacuated from Tobruk four or five days before its fall Captain 
Allen had done extreme!) good work, and was much praised b) our 
wounded and sick whom he had looked after The colonial hospital 
was taken over tcroporaril) b) 131 Kidd Ambulance but owing to its 
position etc all \JUed patients were evacuated and it was not again 
occupied b> an R-A.M C unit until the arrival of 58 General Hospital 
at the end ofjanuar) Daring this interval the hospital was fortunately 
occupied by the RAF with 22 \LR_S and they very kindly held 
Army cases awaiting evacuation by ship from Benghazi overnight 
10 Corps medical units at this time were at the hospital area outside 
Benghazi, at Barce Dema, and Tobruk a mere 300 miles between 
them. It a hoped that such distances will not be necessary in any 
future campaign but already I see a long single line looming in the 
distance, from Benghazi via Tripoli, into Turns, something over 
I 000 miles. 
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utensils, mugs, etc , as well as treasure bags containing small Lit for 
the casualty who usually arrives at the A D S with nothing but what 
he stands up in. ° 

Reinforcements - Owing to the extremely rapid moves of medical 
units, R A M C reinforcements were sent up through medical channels, 
and not as laid down m field service regulations ADMS signalled 
their requirements to D.D hi S Corps, and all R A M.C reinforce- 
ments available were allotted by DDMS 8th Aitov. With 
regard to officers, 'when it is realized that io Corps alone had over 
250 R A hi C officers in it on October 23, 1942, replacement of 
officer casualties from enemy action and sickness became an important 
matter By some method or other, Middle East headquarters kept the 
8th Army well supplied in numbers, but it is regretted that many 

ho came up were, through lack of training, quite unsuited for 
immediate duty with a field force, and had to go through the hard 
school of experience in the desert. 

‘Pep' tablets. - It is of interest to point out here that ‘Pep’ tablets, 
i e benzedrine tablets, w ere used for the first time in the Middle 
East on a large scale 20,000 tablets were issued to the A D MS of 
each division (100,000 in all), w’ho was responsible for their distribu- 
tion and safe custody. The initial dose was 1 1 tablets two hours before 
the maximum benefit i\as required, followed six hours later by 
another tablet, with a further and final tablet after another six hours, 
if required Each tablet contained 5 mg I consider that Tep’ tablets 
may be very useful in certain cases, particularly where long-continued 
w ork is required over extended periods, 1 e staff officers, signallers, 
lonrv drivers, transport workers, etc The tablets must only be used 
■when a state of extreme tiredness has been reached The tablets have 
practically no ill-effects, and an ordinary night’s sleep restores the 
individual to his original tv orking capacity 

Blood transfusion. — All medical units held ME F scale IVhoIe 
blood was available at the advanced blood bank, -which moved with 
an R.A.F MR.S , and blood arrived by plane from Cairo F.T.U s 
also held a small reserve of apparatus, and lived with one of the 
Corps C C S.s, and did extremely good -work. 

Medical supplies - All field medical units earned fourteen dap’ 
reserve expendable medical stores. Field ambulances and hght field 
ambulances are well supplied with load-carriers, and prow ding these 
lorries are not used improperly for additional officers' messes, 
serg ean ts’ messes and canteens, etc., there should be no difficulty in 
earning required supplies Officers particularly accumulate items of 
extra comfort, and many officers' kits reach four to five times the 
normal allowance in the desert. Officers have suffered in losing their 
kits by enemy action, as only certain items are recoverable from .the 
Government, and although I have not practised what I preach, I 
would advise officers to keep themselves down to an absolute mini mu m . 
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The officer survivors incised in the fairly palatial saloon together 
with the ship s officers. 

Under my charge was a large store of clothing and comforts. These 
had been contributed by the numerous charitable concerns such as the 
Red Cron, the \V V.S and the National Sailors Soact> There were 
a hundred complete outfits of shoes, underclothes, trousers, sweaters, 
caps and coats as well as large amounts of knitted comforts, tooth 
brushes, shaving gear towels, books, dart boards, etc. Last but not least 
there was a very adequate supply of cigarettes and naval rum the Issue 
of the latter I am pleased to say was one of my less arduous duties. 

There were two cranes forward in the well-deck from which could 
be swung large baskets that were capable of'carrying two men. These 
were swung outboard and lowered into lifeboats containing wounded 
men who were then homed inboard fairly casil) Rescue nets were 
fitted along the ship s edes which could be lowered into the sea 
enabling the survivors to scramble aboard other rescue nets were 
fitted to booms near the bows of the ship, these could be swung out 
well clear of the ship s side so that the nets were at right angles to the 
ship These proved very successful, as before they had been fitted men 
or lx>at* in the water ahead of the ship were washed out away from 
the ship s side by the bow wave, which is very powerful even when 
•teaming dead slow and quite a number of men had been lost in this 
way There were also many life-belts heaving lines and ropes that 
could be thrown to men in the sea. 

Adequate numbers of lifeboats and rafts were earned to accommodate 
150 survivors as well as the ships company should we in turn be 
unlucky We also had a 22 ft motor lifeboat which could be sent away 
to pick up men m the sea. Occasionally we had to let gd a raft as we 
passed a group of survivors m the sea so that they could hang on to it 
before we returned later to pick them up This was not encouraged 
of course, as it depleted the total life-saving gear 

The ship was manned by merchant seamen and officers, of whom 
there were about fifty They were specially selected for manning the 
motor lifeboat, and were mostly expert seamen from the Hebrides, 
used to m a n ni n g small boats. In addition there were some twenty 
naval and military gunners and a gunnery officer There was one 
S.BA and myvd£ 

The hospital had six fixed cot* and was situated jiirt beneath the 
bridge and was originally the passengers lounge. It was quite 
adequate and well equipped. When patients overflowed from this 
they were either put in the officers dabins or m bunks on the 
survivon deck. 

The operating theatre consisted of a small cabin built alongside 
the hospital on the boat deck. It was fitted with a wooden fixed opera t 
mg table with a rubber mattress, to which straps were attached *0 
that the operator and assistant could strap thorn elves and 10 avoid 
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CONVOY RESCUE SHIPS 1 

SURGEON LIEUTENANT R D WILKINS, rnvr 

Until recently convoy rescue ships were on the secret list and nava 
officers had no opportunity to gam knowledge of them 

I -was very fortunate in serving m one of these ships during the 
autumn and winter of 1941 until the spring of 1943, and found th< 
work extremely interesting, both because of the surgical cases one sav 
and from the opportunity afforded in seeing the battle of the Atlantic 
and Arctic convoys through the eyes- of the merchant seamen 

A rescue ship is a converted merchant ship which has been fitted 
with hfe-saving apparatus, accommodation for survivors and a smali 
hospital My ship was a small coast-wise cargo ship in peacetime 
whose trade was carrying catde, and in the summer months it earned 
up to thirty passengers m addition between the Clyde and Northern 
Ireland 

The duties of rescue ships are, first, to pick up survivors and, secondly, 
to act as hospital ships for the convoys Thirdly, and possibly the most 
important, was their role in keeping up the morale of the merchant 
seamen in the convoy, who knew that there was a ship whose specific 
duty was to pick them up at all costs 

The cattle deck had been converted into survivor accommodation 
This consisted of a large compartment amidships fitted with about 
forty bunks, and with mess tables and benches There were a further 
fifty bunks fore and aft on the same deck round the sides of the engine 
room The old passenger cabins were fitted with two bunks each for 
survivor officers This brought up the bunk accommodation to about 
100 In addition there was a large number of mattresses and bedding 
so that any further survivors could be accommodated on the deck 
We were fitted and provisioned to carry 150 survivors in all, but, of 
course, could carry more, as indeed we did when the necessity arose 
Shower baths, heads and a wash-place with some twenty basins had 
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The officer survivors messed in the fiuriy palatial saloon together 
with the ship ■ afficen. 

Under m> charge was a large stare of clothing and comforts. These 
had been contributed by the numerous charitable concerns fuch ns the 
Red Cron, the \\ V.S and the National Sailors Society There were 
a hundred complete outfits of shoes, underclothes, trousers, sweaters 
mp and coats as well as large amounts of knitted comforts, tooth 
brushes, shav ing gear towels, books, dart boards, etc. Last but not least 
there was a \cry adequate supply of cigarettes and naval rum the Issue 
of the latter I am pleased to say was one of m> less arduous duties. 

There were two cranes forward m the well-deck from which could 
be swung large baskets that were capable of carrying two men. These 
were st rong outboard and lowered into lifeboats containing wounded 
men who were then hoisted inboard fairly easily Rescue nets were 
fitted along the ships tides which could be lowered into the sea 
enabling the survivors to scramble aboard other rescue nets were 
fitted to booms near the bows of the ship, these could be swung out 
•well dear of the ship s side so that the nets were at right angles to the 
ship These proved very' successful, as before they had been fitted men 
or boats m the water ahead of the ship were washed out away from 
the ship i side by the bow wave, which is very powerful even when 
steaming dead slow', and quite a number of men h ad been lost in this 
way There were also many life-belts, heaving lines and ropes that 
could be thrown to men in the tea. 

Adequate numbers ofhfeboats and rafts were earned to accommodate 
150 survivors as well as the ships company should we m turn be 
unlucky We also had a aa ft. motor lifeboat which could be sent away 
to pick up men in the sea. Occasionally we had to let gd a raft as we 
passed a group of survivors in the sea so that they could hang on to it 
before we returned later to pick them up This was not encouraged 
of course, as it depleted the total life saving gear 

The ship was manned by merchant seamen and officers, of whom 
there were about fifty They "'ere specially selected for manning the 
motor lifeboat, and were mostly expert seamen from the Hebrides, 
used to ma nnin g small boats. In addition there "-ere some twenty 
naval and milita ry gunners and a gunnery officer There was one 
S.BA and myself 

The hospital had nx fixed cots and "-as situated jilst beneath the 
bridge and was ongmally the passengers lounge. It "as quite 
adequate and well equipped. When patients overflowed from this 
they were either put m the officers cabins or in bunks on the 
survivors deck 

The operating theatre consisted of a small cabin brnlt alongside 
the hospital on the boat deck. It "-as fitted with a wooden fixed opera t 
ing table with a rubber mattress, to which straps were attached »o 
that the operator and assistant could strap themselves and so avoid 
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CONVOY RESCUE SHIPS 1 

SURGEON LIEUTENANT R D WILKINS, r.k % r. 

Until recently comuy rescue ships were on the secret list and navt 
officers had no opportunity to gain knowledge of them 

I was \erv fortunate in serving in one of these ships dunng th 
autumn and winter of 1941 until the .spring of 1943, and found th 
m ork extremely interesting, both because of the surgical cases one sa\ 
and from the opportunity afforded in seeing the battle of the Atlanta 
and Arctic convoys through die eyes- of the merchant seamen 

A rescue ship is a converted merchant ship -which has been fittei 
widi life-saving apparatus, accommodation for survivors and a smal 
hospital My ship was a small coast-wise cargo ship in peacetami 
whose trade was earning cattle, and in die summer months it carnet 
up to diirtv passengers m addition between die Clyde and Nordien 
Ireland 

The dudes of rescue slups are, first, to pick up survivors and secondly 
to act as hospital ships for the com oys Thirdly, and possibly the mos 
important, was their role in keeping up die morale of the merchan : 
seamen in die convoy, who knew diat there was a ship whose specific 
dut\ was to pick diem up at all costs 

The catde deck had been converted into survivor accommodation 
This consisted of a large compartment amidships fitted with aboul 
forty bunks, and widi mess tables and benches There were a further 
fiftv bunks fore and aft on the same deck round die sides of the engine 
room The old passenger cabins were fitted with two bunks each for 
survivor officers This brought up the bunk accommodation to about 
100. In addition there was a large number of mattresses and bedding 
so diat any further surviv ors could be accommodated on the deck. 

\\'c were fitted and provisioned to cany 150 survivors in all, but, of 
course, could cany more, as indeed we did when the necessity 7 arose. 
Shower baths, heads and a wash-place with some twenty basins had 
been fitted on the survivors' deck 

There was a large refrigerator which carried fresh food for the ship s 
company and some was alwavs available for surviv ors There w ere in 
addition large stores of tinned and dned foods, mamlv bully beef 
dried peas and biscuits, on which we had to fall back if there were 
many survivors The galley was on the survivors’ deck, and w e carried 
extra gallev s taff to cope with the cooking, also volunteers w ere always 
forthcoming from among the survivors to help with such tasks as 
peeling potatoes washing up and carrying food to the mess tables 

ijtcpxxntwl bv Lmd penmaaon of the Editor of the ‘Journal of the Royal Naval 
Medical Ssmce.’ 
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u ifld ess. There was no sound I have beard more unpleasant than 
voice shouting for help out of the pitch blackness when one wai 
uhle to see him and pick him up and I am afraid jfumy men 
m imbed to exposure m the icy seas before we reached them. 

It was obviously asking for trouble to turn on * searchlight 
cauonally however this risk was taken. It was at night time that the 
scue boat rnr nc hi most useful. It was able to cruise around while wc 
ere stopped and bong so low in the water was able to see men rwim 
mg about much more easily In da) time rescue work usually took 
lout two hours, and when wc were satisfied that no more survivors 
ere m the sea, we steamed back at full speed, which to the escort must 
ive seemed dead slow tojom the convoy B> this time it was a consul 
able distance ahead and wc sometimes had difficulty In finding it. 
It was at this stage that the medical officer’s real work began. The 
Lrvivors were all mustered in the saloon and given a large tot of rum. 
he injured were kept in the saloon until the) had been sorted out 
ad were given morphia if necessary The men were all taken below 
ad their bunks allocated. Any of them who had been in the water 
r had wet clothing were stripped, put under hot showers to wash 
ff the fuel oil and then warmed up m between blankets with hot- 
rater bottles. Hot cocoa was usual]) ready and issued as soon as the 
irvivars were on board Many of the survivors came aboard in ver) 
aadequate dothing or even with none at alb These men, together 
nth those who had been stripped were all taken down below and 
oued with full sets of clothing and comforts at once. 

The men were organized into working parties, under the charge of 
ne of then- own officers if possible, to keep their quarters clean and 
o do various other galley duties. Games and cigarettes were issued 
nd everything done to keep up morale. A great tendency has been 
ouud m the survivors to rush up on deck at the least explosion and this 
lad to be discouraged as much as possible as they often obstructed 
be ship s company running to action stations. Some survivors would 
tot come down below at any cost, and in one particular convoy forty 
rr fifty survivors never used their bunks at all, and even on the coldest 
lights were to be found huddled together on the boat deck, where 
hey remained until wc dropped anchor in Scotland ten days later 
Phis was not altogether a bad thing as we had on this occasion picked 
ip survivors, far exceeding our bunk and mattress accommodation. 

[ was very worried at this time as there were same thirty stretcher 
»*es who could not have walked to the boats I was afraid that should 
*e be unlucky enough to get bit ourselves the survivors on the boat 
deck, and particularly the few natives, would panic and rush the 
boats before I was able to get my patients into them. As it was, one 
raft w*j let go by an hysterical survivor when there was a particularly 
loud explosion near by and some survivors jumped into the boats. 
Lucidly they were prevented m time from letting go the bills. 
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CONVOY RESCUE SHIPS 

SURGEON LIEUTENANT R D WILKIN* 

Until recently convoy rescue ships were on the se 
officers had no opportunity to gam knowledge of t! 

I was very foitunatc m serving in one of the 
autumn and winter of 1941 until the .spring of j 
woik extiemely mtci cstmg, both because of the si 
and from the oppoilumty affoidcd in seeing the 
and Arctic convoys tlnough the eyes- of the mere 
A rescue ship is a converted mci chant ship 
with life-saving appaiatus, accommodation foi 
hospital My ship was a small coast-wise caj 
whose tiadc was cai tying cattle, and in the su 
up to tluity passcngeis in addition between t 
Ireland 

The duties of lcscuc ships aic, first, to pick 11 
to act as hospital ships foi the convoys Thin 
impoitant, was then role in keeping up tin 
seamen in the convoy, who knew that then 
duty was to pick them up at all costs 
The cattle deck had been converted int 
This consisted of a Jaigc compaitmcnt < 
foity bunks, and with mess tables and be 
fifty bunks foie and aft on the same deck 
room. The old passcngci cabins wcic fi' 
survivor officers This brought up the b 
100 In addition thcic was a laigc nurr> 
so that any fuithcr survivois could be 
We wcic fitted and piovisioned to ( 
couisc, could cany moic, as indeed % 

Showci baths, heads and a wash-pla- 
been fitted on the suivivors’ deck 
There was a large lefrigcrator wine 
company and some was always avai 
addition large stoics of tinned am 
dried peas and biscuits, on which 
many sui vivors The galley was on 
extra galley staff to cope with the 
forthcoming from among the si 
peeling potatoes, washing up ai 

Reprinted by kind permission of t 1 
Medical Service ’ 
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golc of a man i boot with a hole in it to carry a piece of extension rope- 
Tha was satisfactory for a day or two until the pressure on the dorsum 
of the foot caused a lot of pain, so this was changed to a plaster tplca. 
In another case the ingenuity of the chief engineer was called upon 
and he made me an excellent Stcmmann s pm from a length of steel 
packing picker A combination of fixed and balanced traction was 
used with a Steburnnn t pm through the uhial tuberosity The ship s 
carpenter had made a satisfactory Balkan beam, and the deck 
department provided the blocks and tackle. 

Burns and scalds also gave trouble, as it was very hard to maintain 
complete asepsis if a large area had to be towelled ofT, especially os 
we were using towels that had been boiled and had to be wrung out. 
After cleaning up thoroughly with soap and water second degree 
bums were treated with T nofax jelly Third degree bums were treated 
with sulphaniiarmde powder and tulle gras dresungi soaking them off 
dally m saline baths. 

These methods gave quite good results, and there b one case that 
will always stand out in my mind He was a magnificent physical 
specimen a stoker petty officer He was sleeping over the engine room 
in one of H M ships that was torpedoed in the engine room He had 
second degree scalds of hu face, trunk, arms and third degree scalds 
of his hands. He was blown Into the sea which was at a temperature 
of 29 F and swam nearly a mile to one of H M trawlers Three 
or four hours later I went over in the motor boat to bring him 
back aboard my ship He was naturally very severely shocked, but 
responded to large plasma transfusions, and was treated, when 
sufficiently recovered, by the method already described. I am 
pleased to hear that he walked out of Chatham Hospital to duty not 
very long ago 

The second duty of rescue ships, namely the work of hospital ships 
for convoys, provided some interest. It a Fairly natural that with 
thirty or forty ships or even more in convoy, there should be some sick 
ness. On the average there was one acute abdominal emergency every 
other trip When we received a signal that a ship had a ud man 
aboard we used to steam up alongside as near as possible, and imng 
the loud hailer we attempted to get some sort of history If I thought 
that the condition was not serious or that it just required medicine 
this was fired over to the ship with a rocket and line apparatus. If, 
however it sounded more serious I went away m the motor lifeboat 
aboard the ship to exa min e the patient. Thn was often quite a hair 
raking experience m the Atlantic with big icas running The superb 
sea m a nsh ip of the crew and officer In charge saved ui on many 
occasions. When coming alongside a large ship one moment the 
motor boat would be level with the boat deck and the next look 
ing at the keeL Often I arrived at the top of the ladder looking 
and feeling worse than the patient, but fortunately the hospitality was 
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being thrown about by the ship’s roll There was an electric sterilizer 
an electric water boiler and a wash basin Tins room also contained 
the medicine cupboards and was used by me for seeing patients at 
sick pat ados. Heat was provided by steam heaters and a quite high 
temperature could be maintained A full set of opeiatmg instruments, 
1 O I splints, dressings, plasma, clcctiic blankets and hot-water 
bottles woe rained 

At sea the lescue ship took up her position m the convoy. There 
was nothing to distinguish hci from the other merchant ships No 
Red Ci oss signs were displayed, and for protection she relied on her 
excellent aimamcnt 

When a ship was torpedoed in daylight, we steamed out of line, 
hoisting a special signal so that other ships steered clear of us, and 
closed with the sinking ship as fast as possible This usually took only 
a few minutes, meanwhile the convoy and escort steamed on ahead 
leaving one escoit vessel if possible to give us some protecUon, When 
we bad appioached as near as possible wc stopped with our rescue 
nets down and picked up the men fiom the lifeboats and rafts. There 
was an electric Joud-bailei and microphone on the bridge, and in 
struclions weie given to men in the sea and lifeboats to get alongside 
as soon as possible; foi duung the time we were stopped naturally we 
were a sitting target On the whole, however, enemy U-boats did not 
attempt to molest us though we sometimes saw them for a brief moment 
on the surf, tec, especially at night-time in moonlight Other rescue 
ships have not found the U-boats so amicable and have been torpedoed 
while doing their icscuc woik. Enemy planes weie very different, and 
it was then that we were very glad of our armament. 

If there were many suivivors in the sea who had not managed to get 
into lifeboats or rafts wc lowered our motor-boat and the rescue crew 


went away to pick them up The boat was sometimes taken away w 
terrible weather, and bccausp of the monotonous breakdown of the 
small petrol engine, the sweeps had to be used on almost every occasion, 
This feat will be appreciated by all those who know the North Atlantic 
in winter time When our boat was back and hoisted inboard ag a ' n < 
and all the survivors had been picked up from the lifeboats and ra ts, 
slowI y amon g the wreckage making a thorough scare 1 or 
inv and son n £ surviv °™ One of the chief difficulties experienced was 
ion large slot'. mcn aboard from the sea who were covcrc wi 
peas and biscii^ lo cl,mb d °wn the icscuc netting with heaving 
r survivors The ga thc linc round their chests Lately a Ide-Dei 
galley staff to cope has a ro pe loop fixed in the back so that a 
coming from among a be hooked up easily hant 

it? potatoes, washing G w °ik was much more difficult Most in* e 

electric torch with a red bulb which c^PP 
pnn.cd by hnd perm^on of , jfc _ jackc ^ thjs hdpcd to show where : W 

a. . cr vice often it became covered with fuel o) a 
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,olc of a man i boot with a hole in it to carry' a piece of extension rope- 
Thu wu satisfactory for a day or tiro until the prewure on the dorsum 
of the foot caused a lot of pain, so thu was changed to a plaster ipica. 
In another case the ingenuity of the chief engineer was called upon 
and be me an excellent Stemmann s pm from a length of steel 

pa cking picker A combination of fixed and balanced traction was 
used with a Stemmann s pm through the tibial tuberosity' The ship s 
carpenter had made a satisfactory Balkan beam, and the deck 
department provided the blocks and tackle. 

Bums and scalds also gave trouble, as it was very hard to m ai n tain 
complete asepsis if a large area had to be towelled off especially as 
we were imng towels that had been boiled and had to be wrung out. 
After rlraning up thoroughly with soap and water second degree 
bums were treated with Tnofax jelly Third degree bums were treated 
with ruiphanilanude powder and tulle gras dressings soaking them off 
daily in salin e baths. 

These methods gave quite good results, and there is one case that 
will always stand out m my mind. He was a magnificent physical 
specimen, a stoker petty officer He was sleeping over the engine room 
m one of H.M ships that was torpedoed in the engine room. He had 
second degree scalds of his face, trunk, arms and third degree scalds 
of his bands. He was blown into the sea, which was at a temperature 
of 39 F and swam nearly a mile to one of H.M. trawlers Three 
or four hours later I went over m the motor boat to bring him 
back aboard my ship He was naturally very severely shocked but 
responded to large plasma transfusions, and was treated, when 
uffiaentiy recovered, by the method already described. I am 
leased to hear that he walked out of Chatham Hospital to duty not 
very long ago 

The second duty of rescue ships, namely the work of hospital ships 
for convoys, provided some interest. It is fairly natural that with 
thirty or forty ships or even more m convoy there should be some ipk 
ness. On the average there was one acute abdominal em erg ency every 
other trip When we received a signal that a ship had a nek 
aboard we used to steam up alongside as near as possible, and nnng 
the loud halier we attempted to get some sort of history If I thought 
that the condition was not senoos or that it just required mrdn-Tne 
this was fired over to the ship with a rocket and lone apparatus. If, 
however it sounded more serious I went away in the motor lifeboat 
aboard the ship to examine the patient. This was often quite a hair 
raising experience m the Atlantic with big seas running The superb 
seamanship of the crew and officer in charge saved us on many 
occasions. When coming alongside a large tipp, one moment the 
motor boat would be level with the boat deck and the next look 
Ing *t the keeL Often I ttmved at the top of the ladder belong 
•nd feehng went than the patient, but fortunately the hojpitahty wu 
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Survivors w ho came aboard and showed signs of hysteria were nv 
morphia gr J at once, and this was found to be very beneficial Lat 
on a potassium bromide mixture w as administered hberaUy 

Now to return to the injured patients The most seriously miur, 
\\ere taken to the hospital at once, and the less senous were gw 
bunks below The commonest injuries were compound fractures, heau 
injuries and burns and scalds Shock was treated by heating with 
either electric blankets or hot-water bottles, morphia gr 4 and plasma 
transfusions were given when necessary The latter was sometimes 
rather difficult as the ship might be 1 oiling through 20 to 30°, but on 
the whole we managed fairly adequately Those cases that required 
operation w ere selected and taken to the theatre This w as got ready 
by my S B A and entailed a rather complicated procedure 

The sterilizer was not large enough to hold basms and there was no 
autoclas c, so that the galley steam-boiler had to be used All the basms, 
tow els, swabs and glo\ cs w ere taken down two decks to the galley and 
boiled Thev w ere then earned back again up to die theatre Altogether 
not a \erv satisfactory process, but luckily diere was very ktdesepsis 
When the patient was prepared I induced the anaesthetic For short 
■operations pentothal was excellent, but for longer operations open 
ether wadi die ‘rag and botde’ method was used More recendy an 
Oxford vaponzer ivas provided and proved a most excellent machine, 
necessitating die minimum of attention from me, die single lever 
control being easily worked by an untrained assistant After induction 
I handed over to an assistant and began to scrub up myself I was very 
lucky here as both die second and third mates w'ere very keen The 
second mate had been a fourth year medical student seven or eight 
years previously, and whedier bv his own choice or the decision of the 
examiners - I am not sure which - decided to give up medicine to go 
to sea. He proved a most excellent assistant The third mate was 
qualified as an anaesthetist by virtue of having sold patent medicines 
before die war and also was a ready pupil My S B A acted as theatre 
sister. He w>as of more doubtful value, having done one month m a 
naval hospital before being sent to mv ship, his previous occupation 
was an assistant in a Scotch whisky distillery He was a better dispenser 


dian dieatre sister . , 

Fracture work was die easiest with which w'e had to deal, as we had 
a plentiful supply of P.O P and I was not as gready hampered by 
lack of X-rav as I had expected The Winnett Orr or Trueta method 
of treatment for compound fractures was employed We were fortunate 
also m having good stocks of sulphamlamide powder Fractures of the 
femur were a more difficult problem The application of a plaster spica 
was out of die question if the ship was moving with a fairly heavy roU, 
but in calm weadier it was done Thomass splints were also used 
There was no proper skin traction elastoplast so other methods had 
to be devised In one case the engineers w elded a piece of iron into 
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THE SICILIAN CAMPAIGN MEDICAL 
PLANNING 

MAJOR-GENERAL SIR PLRCA TOMUNSON 
ca, DJ-a rjuar^ uu 
DJlfS-, 81 Ar*i 7 Grmp 

As D \LS M.E.F I was responsible for the medical arrangements 
for General Montgomen s 8th Arm> The responsibilit) for the whole 
medical arrangements rested with the X) ^LS Allied North African 
Force, as the 8th Amt) passed to their control as soon as the expedition 
was launched. 


Broad Pea-vomo 

GJI Q. M.E.F deaded (1) to establish a large base at Tripoli, 
being the shortest sea route between Slcfl) and Middle East, (2) to 
increase the number of hospitals in Malta, though this island had been 
disallowed as a midwu) base b) the C. irvC- Mediterranean and (3) to 
have general hospitals, convalescent depots, base depots of medical 
it ores packed read) in Egypt for transportation to Sial) and later 
to Italy 

The broad medical planning was based on the following* 

(1) The Commander s plan, - (a) To attack the south-east corner of 
Sicily by four assault divisions, an independent assault brigade, an 
air-borne parachute division (to attack the main aerodromes b) 
brigade groups) two armoured brigades, and two follow-up divisions 
A total of about seven divisions as a round figure to work on (£) to 
capture the port of Syracuse early as a main base, with possibly 
Augusta as a subsidiary base. 

(a) The General Staff's estimate of casualties was high namd) 25 % of 
assault force on the tit day* 10% of assault force on the 2nd day 
8% of assault force on each of the 3rd and 4th days 4% (nek and 
casualties) on the 5th to 15th day*. 

This high estimate shook us, as the scale of poaible ships for trans- 
portation of general hospitals to Sual) was low and that meant the 
C-C.S j bang filled beyond capacity unless air-evacuation was 
established early 

(3) The number of follow-up convoys their si^e and dale of sailing — 
Medical asked that (a) In assault convoys beach groups and field 
ambulances should travel, (i) in first follow up convoy* CXhS a 
( c ) 111 second follow up convoy one MAC and all 200-bed general 
hospitals (d) m early follow-up convoys further C CLS j MA Go, 
AJD 1L, stores, field hygiene sections, 600-bed general hospitals. 
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always excellent, and one was usually met on deck with a large tot 
from the captain’s best bottle 

The cases were varied; one case was a Greek captain with acute 
bacterial endocarditis, who died on arrival m Canada, but most of the 
serious cases were the common abdominal emergencies We brought 
back the patients that required operation to my ship as the facilities 
v/cre ,o much better. Naturally conservative treatment was employed 

much as possible, but the Oschner Sherrer treatment for appendicitis 
was not often successful, possibly due to the large amount of movement 
m the ship. There were many fruitlessjourneys, and the patient wanted 
little more than the assurance that there was a doctor present One 
case I have in mind particularly was that of a captain of a ship 
on a Rusuan convoy. Just after a rather brisk attack and while I was 
coping with survivors, he signalled that he had acute pain in his right 
lower abdomen. I put him on half-hourly puLse and temperature 
chart, and after four hours he signalled the results back His pulse had 
gone from 3 o to 100 and his temperature was 99 9 9 F. I thought he 
'-ounded like the genuine appendix so went over for him in the motor- 
boat, thereby risking his ship and my own as we had both to stop 
until he v/as safely back on board my ship. When he got back on board 
he v/as examined - his temperature w'as normal, his pulse 70, and it 
v/as possible to push one’s fist down to the posterior abdominal wall 
in the right iliac fossa without causing any pain I had difficulty in 
resisting the temptation to take out his appendix v/hen we reached the 
safe ty of land-bound waters 

On another occasion v.e received a signal that one ship had a mad- 
man aboard About five minutes later we received a signal to do some- 
thing quickly as he was armed and v/as attempting to set fire to the 
ship J must say 1 viewed this with great trepidation. I visualized 
m/self coming alongside in the motor-boat and offering a good and 
not easily missed target for this maniac Luckily, however, one of the 
escorting destroyers meed alongside and sent an armed guard aboard 
and rapidly transferred ihis man to the cells 

Dentistry w'as another job to which one had to turn one’s hand; it is 
surprising hov/ many men in the merchant service go to sea with the 
most appalling mouthful of caucus teeth Here again the chief engineer 
excelled himself and made me a pair of beautiful elevators, which we 
copied from lho>e of a dental officer aboard a depot ship. 

Rescue ships afforded a most interesting and, varied life Despite 
tedious days of boredom there were many moments of intense excite- 
ment. When -work came our v/ay it came in such quantities that it 
v/as almost impossible to cope with it, but I feel that the experiment 
of adding these ships to convoy ( fleets has amply justified itself, not 
only in the many hundreds of survivors who have been saved, but 
also in helping in no small degree to maintain the excellent morale 
of our merchant seamen. 
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air evacuation centre, It a thought^ proved its value at this aerodrome. 

At thu time, the 8th Army troop* were fighting on the edge of the 
Ca tania Plain and the aerodromes of Lentlm and Francesco became 
available for casual ty air evacuation. The Australian air ambulance 
uni t moved to Francesco and ran a shuttle service between Francesco 
and Cambile, with the patient* being held In No 322 Wing Casualty 
Air Evacuation Centre, and evacuated f>oth by air ambulance and 
r etu rning air transport Thu half hourly shuttle of the air ambulance 
fi nked up with the air transport centre which had moved to Canibile. 
The journey by air from Francesco to Caisibile was approximately 
twenty to thirty minutes and the journey by road ambulance 
approximately four to five houn due to demolitions and congestion on 
the roads. Thus the same principle held good — that the air ambulance 
shuttled between the forward areas and the air transport centre Thu 
shuttle enabled some 2 500 casualties to be brought from the forward 
areas to link up with aircraft that were returning to the mainland 
Congestion m the forward arras was relieved and simila rly the con- 
gestion of the port of Syracuse waj lessened 

For some reason the hospital ships which were expected to arrive 
did not do so for some four days, and the whole of the load of casualty 
evacuation was earned by air 

This organisation would not have been possible if casualty air 
evacuation centres had not been formed at the wings, and after a 
few days C CLS commanders realized that they could clear their 
C-OSj expeditiously by using returning aircraft. 

Before the fall of Catania, some 8 000 casualties had been evacuated 
by air ambulance and returning air transport aircraft — a good pro- 
portion of these going to Tripoli, a smaller proportion to Tunis and 
about 900 to Malta. 

On each of the base air transport aerodromes, 1 e El Alouina 
(Tunis) Castel Benito (Tripoli) and Luqa (Malta) there wjfs a 
CLA.E CL These centres received patients from the forward areas and 
also evacuated backwards by returning air transport, 1 e. from Cartel 
Benito to Cairo from Malta to Tripoli and Turns and from T urns to 
Algiers Thus cases were evacuated by easy stages from the forward 
mam dressing stations and casualty clearing stations right back to 
the base hospitals 1 000 to 1 800 rhilra away 

After the fall of Catania and the evacuation of Sicily by the 
enemy the air ambulance shuttled between hill a no and the advanced 
air transport centfe which had now moved to Catania main aerodrome 
and gradually as hospitals were established In Catania the cases were 
held there. 

During the p l a nnin g for the invasion of Italy wing casualty’ air 
evacuation centres were again briefed and at the moment of writing 
cases are coining in on returning air transport aircraft: from Salerno 
B^n, Taranto and Foggia. 



330 


INTER-ALLIED CONFERENCES ON WAR MEDICINE 

every one of the forward aerodromes The aerodrome occupied by 
the fighter wing normally housed four to five squadrons By Combining 
the medical resources of the squadrons comprising the wing and wing 
headquarters personnel, the casualty air evacuation centre and wing 
sick quarters was produced This sick quarters had its own cookhouse 
and was fully equipped to feed and house some 40 patients in the 
holding unit 

The functions of the holdmg unit on the aerodrome were as follows 
(1) To hold patients at or near the aerodrome according to the 
degree of air superiority Thus allowing the principle that 
patients must await air transports aircraft cannot await 
patients 

(u) To make these patients fit for air evacuation, 1 e give blood 
and plasma transfusions, and fluid and food 
Whilst the Western Desert Air Force was re-equipping for the 
Sicilian campaign and situated along the sea from Ben Gardan to 
Tripoli, several practices of air evacuation schemes were organized 
As a result of these practices, individual medical personnel of each 
squadron were moulded together into an efficient wmg medical 
organization 

The object of having a casualty 7 air evacuation centre on each and 
even 7 aerodrome was to ensure that wherever air transport might land, 
there they would find a casualty air evacuation centre holding 
sufficient patients to fill two aircraft 

The first aerodrome to be occupied in Sicily was that of Pachmo 
(south-east tip) and No 244 Wmg Casualty Air Evacuation Centre 
was sited at tins aerodrome Unfortunately, the Army medical unit 
which was -working m the vicinity did not realize the possibility of 
evacuation of casualties by 7 air and in spite of the endeavours of the 
senior medical officer of the wing, comparatively few cases were got 
away from this aerodrome When No 244 Wing move to Cassibile, 
some 30 miles nordi and a few miles south of the Port of Syracuse, the 
senior medical officer of the wmg briefed casualty clearing station 
commanders in the medical area of Syracuse, and in the space of some 
five davs over 800 Army casualties were evacuated from Cassibile to 
Tripoli (Castel Benito), to Turns (El Alouina), and to Malta (Luqa) 
Again, some of the casualty clearing station commanders did not 
realize the importance of giving shocked patients resuscitation prior 
to air evacuation though this was soon remedied as they became 
more experienced m selection of cases 

The advance surgical team of No 2 1 Mobile Field Hospital w as 
therefore placed m close proximity to No 224 W 7 mg Sick Quarters to 
act as surgical cover and several gravely ill patients rvere held by them 
and not evacuated until such time as them condition warranted their 
being moved The placing of a surgical team to work with a casualty 
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they draw on C.C.S.S, but in thu instance they were ahead of the 
G-C-Sj, and to obtained their patient* from the main dressing stations. 
At first, these main dressing jtarions did not appreciate the type of 
ease that could be earned by air They did not realize that these 
transports were returning to base m any case and therefore it was 
economical to fill them up with any casualty that was fit for evacuation. 
These cases were evacuated to Catania in Sicily The link of Ca t a nia 
to North Africa gradually dned up as the air transport squadron based 
m Tunis moved to Catania while the squadron at Ca t a n ia moved to 
Ban, 

An illustration of how wide the net has spread a weekly return of 
the casualty air evacuation centre operated by No 25 Mobile Field 
Hospital at Catania n appended (Appendix) It will be seen that 
casualties are arriving from the cast nde of Italy, from the toe of Italy 
and from the west nde of Italy on returning air transport- These same 
casualties are admitted to hospitals at Catania and also evacuated 
from Catania to North Africa by aircraft which are bringing stores 
and personnel to Sicily 

The principles have again survived two distinct complete 
operations - that of the invasion of Sicily and that of the invasion 
of Italy Both lines of evacuation, from the heel of Italy and from 
the Salerno area, have been operated by returning air transport 
aircraft to the casualty air evacuation centre sited at the advanced 
and air transport centre i.e, Catania, 

Provided that hospitals and C CLS.s arc sited near aerodromes on 
which air transport laqd both from the forward and base areas, and 
provided that a bold mg unit is placed actually on these aerodromes 
then a very large load of casual ties will aways be transported by the 
returning air transport aircraft 

The whole organization is conditioned by the presence or absence 
of air superiority With complete air mastery it Is a safe operation. 
With relative air superiority there is a danger of losing air transports 
or having the advanced aerodromes bombed. 

At the moment 100% safety is still expected from air evacuation and 
any disaster befalling air transport carrying casualties puts the 
organization back six months — as occurred in the early days of the 
Crusader campaign in 1941 

Such was the degree of air mastery that not one single casualty was 
lost cither by enemy action or by an accidental crash landing from 
Alamem until the capture of Foggia in October, 1943 Over 20 000 
casualties were earned by the Australian air ambulance unit working 
the forward areas linking with retur ning air transports. 

This organization could not have been built up without the co- 
operation of all the various cogs in the machine. The air transport 
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As aerodromes were occupied, casualty air evacuation centres were 
set up at Monti-Corvino (Salerno), Ban and by the advanced fighter 
wings at Foggia 



At Foggia mam aerodrome, No 2 3 9 Wing Casualty Air Evacuation 
Centre was evacuating from Army mam dressmg stations Normally 
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they draw on C-CISj, but in this instance they were ahead of the 
CLCS.s, and to obtained therr patient! from the main dressing stations 
At fir»t, these main dressing ftations did not appreciate the type of 
case that could be earned by air They' did not realize that the*: 
transport! were returning to base m any caie and therefore it war 
economical to fill them up with any' carnal ty that wai fit for evacuation. 
These caies were evacuated to Catania in Sicily The link of Catania 
to North Africa gradually dned up as the wr transport squadron based 
m Tunis moved to Catania while the tquadron at Catania moved to 
Ban. 

An illustration of how wide the net hai spread, a weekly return of 
the casualty air evacuation centre operated by No 25 Mobile Field 
Hospital at Catania is appended (Appendix) It will be seen that 
casualties are arriving from the east side of Italy from the toe of Italy, 
and from the west side of Italy, on returning an- transport. These tame 
casualties are admitted to hospitals at Catania and alio evacuated 
from Catania to North Africa by aircraft which are bnngmg stores 
and personnel to Sicily 

The principles have again survived two distinct complete 
operations - that of the invasion of Sicily and that of the mvanon 
of Italy Both lines of evacuation from the heel of Italy and from 
the Salerno area, have been operated by returning air transport 
aircraft to the casualty air evacuation centre sited at the advanced 
and air transport centre, lc. Catania. 

Provided that hospitals and C.G.S J are sited near aerodromes on 
which air transport lapd both from the forward and base areas, and 
provided that a holding unit 11 placed actually on these aerodromes, 
then a very large load of casualties will a ways be transported by the 
returning air transport aircraft. 

The whole organization is conditioned by the presence or absence 
of air superiority With complete air mastery it is a safe operation. 
With relative air superiority there is a danger of losing air transports 
or having the advanced aerodromes bombed. 

At the moment 100% safety 11 itHl expected from air evacuation and 
any disaster befalling air transport carrying casualties puts the 
organization back nx months - as occurred in the early days of the 
Crusader campaign in 1941 

Such was the degree of air mastery' that not one single casualty was 
lost either by enemy action or by an accidental crash landing from 
Alsme: n until the capture of Foggia in October 1943 Over 20 000 
casualties were earned by the Australian air ambulance unit working 
the forward areas linking with returning air transports 
This organization could not have been built up without the co- 
operation of all the various cogs m the machine. The air transport 
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set up atMonti-Corvmo (Salerno), Ban and by the advanced fighter 
iving-s at Foggia B C1 



At Foggia main aerodrome, No 239 Wing Casualty Air Evacuation 
Centre was evacuating from Army mam dressing stations Normally 
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time all the casualties had been collected from the beaches into the 
field ambulance and C O.S j in Algiers nnd Bougie. Accommodation 
had been requisitioned for the general ! Hospitals, and thc> were alread> 
unloading their stores and transferring them to the sites I made a 
rapid tour of inspection of the town and district, and approved the 
sites selected for the general hospitals, and arranged for the emptying 
of the brigade and Ann) field ambulances Into the C CIS j and 
general hospitals in order 'that these units could accompany the 
brigades on their forward march to Tunisia In the second convoy, 

I e. the one from which I Landed I had some more general hospitals, 
and an advanced depot of medical stores. This latter unit disembarked 
and moved to its site and started issuing vrnlun fort) -eight hours. 

All units earned out a magnificent piece of work and kept at it 
like Trojans. 

2 The Terrain -North Africa is very mountainous. There are three 
ranges running parallel with the coast The roads ore mountainous 
and precipitous, with numerous hairpin bends, and with the iteep 
hillside on one side, nnd a sheer drop of tome hutidreds or thousands 
of feet to the tea or valleys below 

The people were on the borderline of starvation especially the 
Arabs, and it was several weeks before the) were able to really turn 
out much work. 

The transport consisted of a few hundred derelict old buses and 
lorries which had been converted to run on cal or gas. Oil and grease 
were extremely scarce the net result 1 icing that all vehicles were badly 
maintained and creaked and groaned as they moved along and it 
was very uncertain when they started on n journey whether they would 
reach their destination or not. There was one single line railway the 
locomotives of which hod been converted to burning wood as there 
was practical!) no coal in the country and the maintenance of 
locomotives, roiling stock and permanent ways was in a very bad 
way Everything creaked and groaned as It moved along and heated 
axles were a common occurrence. Trams that left Algiers with a 
normal load practically In all coses had to be broken into two trains in 
order to ascend the steep gradients. TTiere were only two roads, one 
along the coast, a cornice road on which there were many tunnels 
aod the other inland running through Setif and Constantine 

The food of the country nnd all commodities were extremely low 
only the minimum had been left by the Germans everything hav ing 
been sent to Germany Livestock also wav very scarce, and of poor 
quality 

There were very few airfields available most of our aircraft had to 
land on improvised dromes made on stubble fields. When the rains 
came, as they did very soon these airfields became converted into 
tern of mud on which the ainpaft could neither tnke-ofT nor land so 
that for several weeks the enemy had air superiority and frequently 
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time all tltr casualties had lm collected from the beaches into the 
field ambulance and QOSj m Algiers and Bougie \ccommodation 
had been requisitioned for the general hospitals ami thex were alreadv 
unloading thnr #torr« and transferring tlinn to the sites I made a 
rapid tour of inspection of the town anti district and approved the 
*itc# selected for the general hospitals ami arrtnged for the emptying 
of the Imgade and Army field ambulance* into the C-CJ> * ami 
general hospital* in order that these units could aernmpam the 
brigades on their forward march to Tunisia In thr second convov 
lc the one from which I landed I liad yunr morr general lifnpitah 
and an advanced depot < f metlirxl stores. Tin* latter unit disembarked 
and moved to it* site am! started issuing within firtv -eight hour* 

All unit* earned out a migmfieent piece of work and kepi at it 
like Trojans, 

2 The Terrain - North Africa is verv mountainous Tlirrr arc three 
range* running parallel with the rust Hie nudt are m >unt unou* 
and pnrcipitous, with numerous liairpin Imds and with the *tcep 
hillside on one side and a sheer drop of some hundreds or thousands 
of feet to die *ra or vallevs below 

The people were on the borderline of starvation especially die 
Arabs and it was several weeks bef >re they were able to really turn 
out much work. 

The transport consisted of a few hundred derelict old buses and 
lorries which liad l>een converted to run on cal >r gas. Oil and grease 
were extremely scarce the net result Imng dut all vehicle* were liadly 
maintained and creaked and groaned as tlicy m »\ed al in., and it 
was vers uncertain when they itartrd on a journey whether they would 
reach thar destination or mu Tlierr was one single line railway the 
locomotive* of which hid l*ern converted to burning wood as there 
was practically no coal in the country and the maintenance of 
locomotives, rolling Hock and permanent ways was in a very bad 
wax rveTythmg emked and groaned as u moved along and heated 
axles were a common occurrence Trains that Irft \lgim with a 
normal load practically in all cases had to lie lirokcn into two trims in 
order to ascend the steep gradients Tlirrr wrre only two mads one 
along the coast, a cornier mad on which there were many tunnels 
and the other inland running through Set if and Gmstantme 

The food of the country and all commodities were extremely low 
only the minimum had lxm left by the Term. ins, everything having 
been sent to Germany Livestock alvi was very scarcr and of poor 
quabty 

There were very few airfields available mo*t of our aircraft had to 
land on improvised dromes made on ituhble fields. When the rams 
came as they did very soon these airfields became converted into 
seal of mud on which the aircraft could neither take-off nor land so 
that for several weeks the enemy had air superiority and frequently 



33 fi INTI.n-AM.rRD OONRRR I'.NQKS ON WAR MRDIQINF 

and field ambulances, but, in oidei (lmt these could be emptied of 
casualties and he able to accompany their fighting (loops, it was 
necessary to include even in (he fast convoy an Army field ambulance 
two C.C.S.a and sonic genet ai hospitals. 

Intensive (raining ot (he medical units (hat weic to take pait in 
(heir new jroiga nixed assault prnlc formations was going on simul- 
(aneonsly so that, besides planning, one was heavily engaged in 
icoi gam/mg and tiammg the icquncd units, 

TJm 1 1, uning was cm net] ant in Scotland and the nonn.nl equipment 
ol the field ambulances, G Cl S s, and gencial hospitals employed in 
the nniial (wo convoys had t’o be woiked out in detail for cvciy ai tide 
of equipment, and also Mmklaidixcd so that each similai type of unit 
landed the same ai liclcs packed in the same way and earned aslioic 
by (lie j)< i, sound tiained m (he same way foi each unit— (bus ensuung 
that only aiticles o/ equipment that were roo% essential weic landed 
at tins stage .Special watei pi oof cases of such size that fliey could be 
rained ashore (lnoiigh sea wain by two men had to be devised to 
contain (his equipment, Anofhei advantage of (his standaidi/alion in 
these eaily convoys was lhaL I had only to keep these units supplied 
with a limited nmnbei of 100% essential articles instead of die 
multitudinous aiticles aulhoir/ed foi land warf.ue with established 
hues of eommumeation, 

On November 11, iq/j?, the Ameiican foice and the British launched 
then attack. The plan of assault was that the 11 Biidsh Infantiy 
Biigade should land on the beaches to die west of Algieis and die 
Ameiican Combat Cboup land on the beaches to the east pf Algieis, 
These two Inigades weic then to dnve inland as inpidly as possible 
and (aptme the town and poit ol Algieis, As it tinned out dieie was 
veiy little opposition, except to the Navy, sovcial mcn-of-wai being 
knocked about by the shoie batteiies. The 36 Birlish Jnfantiy Biigade 
was in ships m this hist convoy icady to leinfoiee if necessmy. If 
then assislame was not lequned they weic then to pioceed to Bougie 
and eaptiiK* the town and poit As it tinned out this lattei task was 
the one they actually pci Burned. IJcic again, loi innately, theic was 
not vei.y much opposition 1 should like to emphasise that this was 
the lust occasion on which a combined assault had evei taken place, 
although ol com sc we had done numeious piaclice exeicises on the 
coast of Scotland. 

Jn 01 dei to leduce the tonnage of gencial hospitals and G G S.s 
beds and main esses weic left bejimd, and stieichers taken* instead, 
Tfiei e weic no. sisters 111 the assault convoy, then place being taken 
by two-( finds of then munbei of exda R,A M G. peisonnel. 

By 9 am (he next mousing the town and poit of Algiers was 
capttued and (wenly-fom hours latei that of Bougie also, 1 landed on 
Novcmbei rv and was met on the quayside of Algieis by the A D,M,S. 
yl) British Infantiy Division and the A D.M.S. Algieis Base By tins 
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and field ambulances, but, in order that these could be emptied of 
casualties and be able to accompany their fighting troops, it was 
necessary to include even in the first convoy an Army field ambulance, 
two C C S.s and some general hospitals 

Intensive training of the medical units that A\ere to take part in 
their new reorganized assault scale formations Avas going on simul- 
taneously so that, besides planning, one was heavily engaged in 
reorganizing and training the required units 

This training Avas earned out in Scotland and the normal equipment 
of the field ambulances, C C S.s, and general hospitals employed m 
the initial two convoys had fo be Avorked out in detail for even- article 
of equipment, and also standardized so that each similar type of unit 
landed the same articles packed in the same way and earned ashore 
by the personnel trained in the same way for each unit — thus ensuring 
that only articles of equipment that Avere 100% essential Avere landed 
at this stage. Special ivaterproof cases of such size that the) 7 could be 
carried ashore through sea ivater by two men had to be devised to 
contain this equipment. Another advantage of this standardization in 
these early convoys Avas that I had only to keep these units supplied 
Avith a limited number of 100% essential articles instead of the 
multitudinous articles authorized for land Avarfare with established 
lines of communication. 

On Not'ember 8. 1942, the American force and the British launched 
their attack. The plan of assault Avas that the 11 British Infantry 
Brigade should land on the beaches to the west of AJgiers and the 
American Combat Group land on the beaches to the east -of Algiers 
These two brigades v ere then to drive inland as rapidly as possible 
and capture the toicn and port of .Algiers .As it turned out there was 
very little opposition, except to the Navy, several men-of-Avar being 
knocked about by the shore batteries. The 36 British Infantry Brigade 
Avas in ships in this first convoy read}* to reinforce if necessary. If 
their assistance Avas not required they Avere then to proceed to Bougie 
and capture the toAvn and port. As it turned out this latter task Avas 
the one they actually performed. Here again, fortunately, there Avas 
not very much opposition. I should like to emphasize that this A\*as 
the first occasion on Avhich a combined assault had eA*er taken place, 
although of course Ave had done numerous practice exercises on the 
coast of Scotland. 

In order to reduce the tonnage of general hospitals and C C S.s 
beds and mattresses "were left behind, and stretchers taken 'instead. 
There Avere no sisters in the assault convoy, their place being taken 
bv two-thirds of their number of extra ILA.M C. personnel. 

By Q mm the next morning the town and port of .Algiers Avas 
captured and rwenly-four hours later that of Bougie also. I landed on 
November 12 and was met on the quayside of Algiers by the A.D.M.S. 

~S British Infantry Division and the A.D.M.S Algiers Base. By this 
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before our departure from England for two reasons (i) the scarcity 
of the vaccine at that tim e, and (u) again the necessity for secrecy 
From November 8 1942 to the termination of the ca mp a i gn m 
May 1943 I thin k I am right m saying only 39 case* of typhus with 
approximately 9 deaths, occurred in 1st Army 

I was responsible for the training, planning and Laying on of the 
whole of the medical arrangements of 1st Army, from the time pla nn i n g 
started, until February 15 1943 when 1 handed over charge of the 
line of communication from Algiers to lit Army H.Q. and the bases 
of Algiers, Bougie, and Phdlipeville to the DJD hLS , at A.F.H Q, 

I was still responsible after this date for the medical arrangements of 
the 1st Army and the base of Bone. 

One or two other items may be of interest. In January 1943 there 
was an American aerodrome at Biskra on the edge of the Sahara 
desert which was completily svithout medical arrangements. At this 
tune I had a 2 00- bedded general hospital closed in reserve at Algiers. 
I arranged with the Amen cam that the personnel and complete 
stores and equipment of this umt should be flown from Algiers to 
Biskra. Thu was the first time, as for as I know that a medical unit, 
let alone a general hospital, had been moved b> air 

Another innovation was the breaking down of 600- bedded general 
hospitals into self-contained blocks of 50 beds, to that these otherwise 
very static units became mobile, and enabled the gap between the 
advancing Army and the head of the line of communication to be filled. 

By December 1942 the distance from Algiers to the Army was too 
great to be covered by motor ambulances, and so ambulance trains 
had to be devised on the spot from the decrepit rolling stock of the 
country This entailed practically rebuilding the coaches, but the work 
was very rapidly earned out by the Royal Engineers. 

It was a most interesting campaign and I never wish to be served 
by a better staff than I had at Army H.Q_ nor by better medical 
units, and regimental medical officers than I had m the tit Army 
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bombed the bases of Algiers, Bougie, Philhpeville and Bone The 
last tu o places we rapidly captured 

3 The move forward of ihe ist Army - The ist Army consisted, when 
the move forward from Algiers commenced, of the 1 1 British Infantry 
Brigade and an Armoured Regimental Group, and the 36 British 
Infantry Brigade, which had landed at Bougie, all at assault scales 
The American Combat Group remained at Algiers to consolidate its 
capture. The 11 Infantry Bngade and the Armoured Regimental 
Group proceeded along the road through Constantine, and the 36 
Infantry Bngade along the coastal road through Philhpeville and 
Bone, tra\ elhng by day and night, but fortunately casualties were few 
Convoys arnved at fortmghdy intervals, as this was the time it 
took for the ships to unload and return to England These convoys 
brought out reinforcements, of men, weapons and matenals, but it 
was a slow process as the ports were very small, and the tonnage of 
stores that could be landed each day was very limited 

Actually the column got into Tumsia, but had to 'withdraw to the 
hills of the Tunisian Plain before the rainy season started, as the 
enemy was able to fly in reinforcements from Sicily and Italy on to 
Ins numerous, and properly prepared, airfields at Turns and Bizerta, 
quicker than we could land our reinforcements from England 

Roughly speaking an extra division was landed each month, and 
by die end of March, ist Army consisted of three British .infantry and 
one British armoured division, comprising the 5th and 9th British 
Corps There in as also attached to it for a while the 2nd American 
Corps, though this was subsequendy under the command of Alfred 
Force H Q. 

As soon as the defensive position had been taken up on the hill s 
and fortunately before the rainy season commenced I initiated inten- 
sive instruction m anti-malanal measures Before the malaria season 
started the importance of malaria as a casualty producer was thoroughly 
instilled into the whole force The supply of mepaenne was short at 
first, but became more plentiful as the months went by Two doses of 
o 1 gm was tak en by everybody on Mondays and Thursdays of every 1 
week The port of Bone (a base) had a total of 2,000 cases of malaria, 
but the number of cases in ist Army was extremely small, showing 
that although ist Army when it landed was completely ignorant of 
the dangers of, and preventive measures against malaria, the discipline 
yvas such that this disease yvas never a major factor m produemg 
casualties m ist Army 

Again, owing to the necessity for maintaining secrecy, it yvas not 
possible to mention malaria before embarking, although, of course, 
lectures yvere commenced on the voyage, as yvas the a d min istration 
of mepaenne 

Typhus also yvas never a major problem At the time of landing, 
typhus inoculation of all personnel yvas carried out This yvas not don e 
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before our departure from England for two reasons ( 1 ) the scarcity 
of the vaccine at that time, and (u) again the necessity for secrecy 
From November 8 194a to the termination of the campaign in 
\Ia> 1943 I think I am right in saying onl) 39 cases of typhus, with 
approximately 9 deaths, occurred in lit Ann) 

I was responsible for the training planning and laying on of the 
whole of the medical arrangements of nt Arm) from the time planning 
itarted, until Fcbruar) 15 1943 when I handed over charge of the 
line of communication from Algiers to tit Arm) H Q . , and the bases 
of Algiers, Bougie, and Philhpeville to the D D M.S., at A.F H Q, 

I was itill responsible after this date for the medical arrangements of 
the lit Arm) and the base of Bone. 

One or two other items ma\ be of interest. In Januar) 1943 there 
was an American aerodrome at Biskra on the edge of the Sahara 
desert which was complctil) without medical arrangements. At this 
tune I had a 200- bedded general hospital closed in reserve at Algiers. 
I arranged with the Amen cans that the personnel and complete 
itares and equipment of this unit should be flown from Algiers to 
Bakra. Thn was the first tune, as far as I know that a medical unit, 
let alone a general hospital had been moved b) air 
Another innovation was the breaking down of 600- bedded general 
hospitals into lelf-contained blocks of 50 beds, k> that these otherwise 
ver) it* tic units became mobile, and enabled the gap between the 
advancing Arm) and the head of the line of communication to be filled. 

B) December 194a the distance from Algiers to the Arm) was too 
great to be covered b) motor ambulances, and »o ambulance trams 
had to be devised on the spot from the decrepit rolling stock of the 
coontr) Thu entailed practicall) rebuilding the coaches, but the work 
was very rapidly earned out b) the Royal Engineers. 

It was a most interesting campaign and I never wish to be served 
by a better staff than I had at Arm) H.Q nor b) better medical 
units, and regimental medical officers than I had in the ist Army 
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bombed ibe bases of Algiers, Bougie, PhiUipevilk and Bone. The 
last two places we rapidly captured 

T 77/5 move forward, of the i s7 ri/wy. - 7 he ist Army consisted, when 
the move forward from Algiers commenced, ol the 1 1 British Infantry 
Brigade and an Armoured Regimental Group, and the 36 British 
Jnfantry Brigade, which had landed at Bougie, all at assault scales. 
7 he American Combat Group remained at Algiers to consolidate its 
capture 7 he 1 1 Jnfantry Brigade and tlie Armoured Regimental 
Group proceeded along the road through Constantine, and the 36 
Infantry Brigade along the coastal road through PhiUipevilk and 
Bone, travelling by day and night, but fortunately casualties were few. 

Convoy, 5 arrived at fortnightly intervals, as this was the lime it 
took for the ships to unload and return to England. These convoys 
brought out reinforcements, of men, weapons and materials, hut it 
was a slow proce.s as the ports were very small, and the tonnage of 
stores that could be landed each day was very limited. 

Actually the column got into 7 urnsia, but had to withdraw to the 
hills of the Tunisian Plain before the rainy season started, as the 
enemy was able to fiy in reinforcements from Sicily and Italy on to 
his numerou,), and properly prepared, airfields at Tunis and Bizerta, 
quicker than we could land our reinforcements from England, 

Roughly speaking an extra division was landed each month, and 
by the end of March, ist Army consisted of three British infantry and 
one British armoured division, comprising the 5th and gth British 
Corps There was also attached to it for a while the 2nd American 
Corps, though this wa> subsequently under the command of Allied 
force Id Q, 

As soon as the defensive position had been taken up on the hills 
and fortunately before the rainy season commenced I initiated inten- 
sive instruction m anti-malariaJ measures Before the malaria season 
started the importance of malaria as a casualty producer was thoroughly 
m allied into the whole force. The supply of mepaenne was short at 
fiist, but became more plentiful as the months went by Two doses of 
o 1 grn was taken by everybody on Mondays and Thursdays of every 
week 7 he port of Bone (a base) had a total of 2,000 cases of malaria, 
but the number of cases in ist Army was extremely small; showing 
that although 1st Army when it landed was completely ignorant of 
the dangers of, and preventive measures against malaria, the discipline 
was such that this disease was never a major factor in producing 
casualties m ist Army 

Again, owing to the necessity for maintaining secrecy, it was not 
possible to mention malaria before embarking, although, of course, 
lectures were commenced on the voyage, as was the administration 
of mepaenne 

I yphus also was never a major problem At the time of landing, 
typhus inoculation of all pcisonnel was carried out This was not done 
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Sicilian campaign after the initial landing As executive officer of the 
Tint Medical Battalion First U.S Infantry Division, I wai more 
concerned with that portion of the evacuation chain which u the 
naponnbihty of the medical battalion but I ihall outline fint the 
evacuation that occur* ahead of the medical battalion 

Each regiment ha* attached medical personnel organized into a 
headquarter* and headquarter* section and a battalion *ection for 
each battalion The headquarter* section furnishes the overhead for 
administration and provide* medical service for the unit headquarter* 
and non-battalion companies (service compan> headquarter* 
company etc.) Each battalion section provide aid men for the 
individual companies, an aid station group, and a litter bearer section. 

The need of immediate first aid care and treatment at the scene of 
injury is met b) the com pan) aid men (three to a company) The) 
follow their respective companies into combat, giving first aid as 
possible, tagging caiualttes (including the dead), directing walking 
wounded to the battalion aid station and placing non-ambulant sick 
and wounded in advantageous positions where the) may be ihcltered 
until pvacuated by Utter squads. The aid man follows ha troops closel) 
Consequently there may be casualties that he cannot get to because 
he must keep up with the advance. These casualties are administered 
to tagged and evacuated by the litter bearers from the battalion 
section who are m addition charged with the task of removing all 
non-ambulant uck and wounded injured from the fighting line and 
with their evacuation to the battalion aid station. 

The battalion aid station should be os dose to the troops served as 
a consistent with the combat situation. In general, the battalion aid 
nations were usuaUy located •omevehcre in the vicinity of the rear 
battalion co mm a nd post, w hich varied from 500 to 1 500 yards from the 
front 

The mountainous terrain of Stdl) made u_e of the roads obligator), 
and it frequently was not possible to find a notable spot dose behind 
troops advancing down one mountain and up another This made for 
long litter hauls. To obviate tho, jeeps with racks specially constructed 
or by simply lashing on of litter*, frequently made trips wdl in front 
of the battalion aid stations. The fields were cleared, casualties 
collected, and the jeeps when possible, would leave roads and go 
cross country or if impossible, casualties were hauled by litter bearer* 
down to tbe road More and more, the ubiquitous jeep is replacing 
the litter bearer* or at least minimizing the length of their haul*. 
The willingness of battalion surgeons to break away from tradition 
which practically though not actually forbade the use of v ehicl e* 
ahead of the battalion aid station, has increased the likelihood of 
favorable end rcsultj for our wounded. The use pf jeeps ahead of the 
aid stations has also permitted the location of -such stations in more 
rearward areas with greater protection. A well trained group of 40 
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evacuation hospital can be located fifteen or twenty miles behind the 
division rear boundary and prompt and adequate medical care can 
soil be rendered to all battle casualties, cases for immediate suigery 
from the division area would be routed to the field hospital platoon 
and the non-urgent casualties to the larger e\ acuation hospital further 
to the rear 

Despite the problems that were encountered and the suggestions 
which ha\ e been made, the dtnsion medical service functioned in a 
highlv efficient maimer under almost all conceivable conditions of 
combat Improvisations were frequentlv made use of and results 
were the important factor, not particularh the manner in which they 
were achieved The division medical service should not be required 
to operate under anv rigid ‘stand operating procedure , 5 but rather 
flexibilm and alterabilitv to existing circumstances should at all 
times be encouraged 


april 1944 

EVACUATION OF CASUALTIES IN AN 
INFANTRY DIVISION IN TUNISIA AND SICILY 

.MAJOR LEO BURGIN, vie, us aritv 

Evacuation is die most difficult task the medical corps is called upon 
to perform and, under combat conditions, the most important The 
accumulation of casualties within ant combat unit restricts its rnote- 
ments, and an} lack of facilities and personnel to care for the wounded 
leads to a senous lowering of soldier morale The true proportions of 
die problem are revealed by noting certain odier factors operating 
duimg combat For example, this withdrawal or evacuation must be 
made against a constant forward flow of troops and supplies which 
have first priority. Another problem is that etacuees are usually 
unorganized They must be collected, transported, treated, and fed 
-All this, especiallv m forward area, must be done under difficult 
conditions of weathei. terrain, and combat. Sick and wounded must 
be prepared for evacuation and care and treatment assured cn route. 
The effectiveness of medical service is often a function of tune rather 
than dioroughness and while motor transport has altered the re- 
lationship of nme and space, the casualties' abilitv to withstand the 
rigors of transportation remains unchanged 

Evacuation provided bj the medical service of a division - Tins service 
consists of two echelons, first, the attached medical personnel and, 
secondly, the division medical service or more specifically the medical 
battalion The experiences or observations that will be presented 
represent those originating during the battle for Tunisia, and the 
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collecting company commanders parted with tradition Advanced 
ambulance loading pom were ret up - imially within a few hundred 
yard* of a bat tab on aid station Litter bearer* or jeeps were used for 
the short haul from the itatlon site to the loading post In a number 
of instances, where the tactical and terrain situation permitted, 
ambulances drove nght up to the stations Such use or motor transport 
made it possible to release collecting compan) litter bearer* for use 
with the battalion aid sections for clearing the forward areas tagging 
wounded and assembling them for collection. 

The fact that our stations were openly displayed made It possible 
for us to take advantage of good roads. It made it poinblc too for our 
personnel to operate mote efficiently once the fear of n directed air 
attack was removed Here minor surgery of the most limited sort was 
accomplished Incomplete traumatic amputations, is here necessary 
were completed The greater part of the task was the giving of plasma, 
i.e the treatment of shock the stemming of hcraorrliage and the 
control of pain. Splints were readjusted or applied dressings tightened 
- or freshly applied The patient was given food hot drinks, etc., 
and was then ready for transportation by other collecting company 
ambulances to the clearing company Not infrequently the medical 
6 nicer might check a load of casualties in ambulances without re 
moving the patients, and if tourniquets, dressings, ctcx, were in order 
the ambulance would be dispatched on through to clearing 
administrative notes being made on the station blotter or log 

It occasionally happened with only a limited number of ambulances 
available, that patients would accumulate in the collecting station. 
Other vehicles returning to the rear have been commandered for 
temporary use as ambulances As many as 15 Utter patients may be 
earned In a a I ton truck - or G in a 3/4 ton weapons-carrler These 
would make the run from collecting to clearing company a matter 
of 4 to 7 miles not too long a run In an unsuitable vehicle. 

The location of the clearing company is determined in part by the 
disposition of the troops. It roust be located so that it a readily 
accessible to routes both from collecting stations and to the supporting 
medical unit of a higher echelon. It should be beyond the effective 
range of light artillery The modem trend in warfare u to dispose 
artillery well forward. Consequently their cfTcct is felt further behind 
the lines therefore our clearing stations Here more likely to be 7 to 10 
miles behind the front, rather than 4 to 7 In one of our early engage 
ments, at El Guettar m Tunisia our deanng station was over 20 
miles from the most forward of our troops - the division bang deployed 
regiments m line The tactical situation made it impossible for us to 
move forward to cut the distance to the most advanced of our troops. 
However a good road and our ambulances more than made up for 
any delay and avoided the hazards of unnecessary exposure to shell 
fire had we tried to move forward, 
w 
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litter bearers recently hauled 80 casualties over a mile course m 
seven and a half hours We estimated that a jeep with racks for three 
casualties could have performed this task m about five hours, assuming 
the vehicle travelled but 10 m p h when loaded — a striking example 
of saving of man-power effected by motor transport Much of our 
evacuation had to be done under cover of darkness, only when the 
front was relatively quiet could the fields be cleared during daylight 
hours 

Once the casualties are collected at the battalion aid station, 
further evacuation is the responsibility of the medical battalion, 
A medical battalion, # infantry division, is made up of three collecting 
companies and one clearing company Each collecting company is 
designed to furnish medical support to each of the three regimental 
combat teams that go to make up the standard infantry division The 
clearing company supports the entire division and is organized into 
two platoons so that it can displace its station without discontinuing 
its operation 

The collecting company is made up of a station section, litter- 
bearer section, and an ambulance section Its function is to collect 
casualties from the battalion aid stations, give further emergency 
treatment where necessary, and prepare the casualty for ambulance 
evacuation to the clearing company These functions cannot be 
discharged unless some degree of protection from enemy action is 
afforded, this consideration points to a site well to the rear However, 
the difficulties in transporting patients on litters earned by hand , and 
the suffering of walking wounded, point to a site near the front 
Selection of the site, then, becomes a compromise between these 
divergent considerations The site must be further selected so that the 
two or three functioning battalion aid stations may all be served 
As we shall indicate, in actual combat, this problem was relatively 
easily solved 

The principal means of transport available io a collecting company 
is the large (almost 50 % of the company) litter-bearer section - ten 
four-man squads Two-man squads are possible but are unable to 
withstand the fatigue of long or frequent carries In addition there 
are wheeled litters These are a pair of collapsible wheels and frame 
to which a litter may be affixed Two men are required for operation 
There are two jeep ambulances and ten to twelve cross-country, 
4-wheehdnve, closed ambulances 

In combat the collecting companies were commonly located 3 to 4 
miles behind the front, the station openly displaying the Geneva 
cross - and under the circumstances rarely located near any military 
objectives Litter-bearer hauls here were obviously out of the question 
apart from exceptional situations The wheeled Jitter is heavy, awkward, 
and if the terrain is the least bit rough, almost unmanageable Wc 
were left with the alternative of using our motor transport Here again 
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clear ing platoons, but this would obvious!) defeat clearing function 
and certami) limit its mobtht) In Sicfl) evacuation Jicapitali were 
feX up but 5 to 10 mila behind clearing With a good road casualties 
vine quickly got back there for treatment. In Ital) at present the 
problem of earl) definitive treatment is bong *olved in what we fed 
u an ideal manner Next door to clearing a platoon of a field hospital 
(extremely mobile) is set up Thu is an improvement over the some 
what makeshift arrangement m Tunisia, from here casualties are 
trans f erred to on evacuation hospital 

Subsequent evacuation indudes station hospitals and general 
hospitals and later general hospitals in the zone of the interior 

Evacuation in the division raa) be likened to a funnel - with the 
battalion aid station as the open mouth and the deanng compact) as 
the spout. The field hospital or medical unit and attached surgical 
teams may be considered the air vent. 
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AIRBORNE MEDICAL SERVICES IN 
OPERATIONS IN HOLLAND 

BRIGADIER A. AUSTIN EAGGER, a jlz. 

D~D MS 1 {Br ) Cm pi 

The airborne operation in Holland in September 1944 was earned 
oat with the object of capturing and holding crossings over the rnnalt 
and rivers on the Second Arm) ■ main axis of advance from Eindhoven 
to Arnhem (both inclusive) 

Under the order! of First Allied Airborne Arm) it was earned out 
by I British Airborne Corps with the following units under co mman d 
1 (Br) Airborne Division, 8a (U.S ) Airborne Division, 101 (U.S ) 
Airborne Division, and 1 Polish Parachute Brigade. D-Da\ was 
September 17 

Prior to the operation, two surgical teams and a platoon of a field 
hospital were attached to each American division. The airborne 
medical organization of each U.S division thus consisted of (a) Medical 
detachment with each regimental combat team. (A) One medical 
company (c) One platoon of a field hospital (d) Two surgical teams. 

The medical organization for 1 (Br ) Airborne Division remained 
unchanged namely (a) Medical detachment with battalions (A) Two 
Parachute field ambulances, each with two surgical teams, (c) One 
air landing field ambulance with two surgical teams. That of the 
PoBsh brigade was similar namely- a Polish parachute field ambulance 
with two surgical teams. 
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The main function ol dealing is the pj ocess of disposing of the 
casu lities of i division. It. consists of soiling all casualties of the unit 
jet uining to duty such as ate immediately fit foi full duty, and tians- 
feuing all others (except the dead) to a medical unit of a Inghei 
echelon. Hospit ihz ition does not piopeijy belong to a dealing 
company. As casualties come thiough battalion aid stations collecting 
stations, those jeidily tieated and obviously fit fot duty again ate 
sent bick At clearing, mote time is lvailable to evaluate questionable 
case, Mote time, m fact, It is elapsed since the mjuty took place and 
so the < fleets ne mote leadily noted by the time a patient teaches the 
cleatmg station. The dealing station must be kept mobile. While it 
is organized into two platoons, making it possible to displace itself 
without the cessation of function, the narward platoon must itself 
do'-c up and be piepued to leap-bog the forwaid one in a matter of 
horns I here have been occasions when both platoons have been 
committed as when a wide flanking movement of one combat team 
was <ontemp)ded 01 when out fiont was so bioad that it was more 
din jent to employ two stiiions Jt js obvious that definitive tieatment 
cannot be a pait ol dealing company function if it is to be kept 
mobile, Extremely uigent cases have been operated upon, but contiol 
of bemoj linage and treitment of shock aie the mam medical tasks 
here When we weie moie 01 less certain that a move was unlikely we 
have kept cisuallies foi twenty-four horns, such as mild icspiiatory 
cn*-,, e uly, so-called exhaustion cases, dental cases, etc. In the case 
of offxeis, we .frequently kept some moic thin twenty-four hours, in 
tins way they would not be lost to the division by evacuation outside 
divRjon contiol 'J he few so handled weie eisily earned with us is we 
moved, in .Sicily, otn cJeaimg station moved iq times in twenty-eight 
da y'- ol fighting 

A surprising thing was that of some fi,ooo casualties evacuated 
thiough oui dealing station in Tunisia and Sicily, onfy two deaths 
occur red in the station, Those cisuaJties surviving the initial tiauma 
weie luck to den mg in sufiicient time to receive shock theiapy and 
hemostasis to m untam life until they leached a highei echelon 
providing definitive tieatment. 

Tlx responsibility of the division foi evacuation laminates when 
Cisu lines ic id; the division dening stitton. Further evacuition is 
a responsibility <if i highei echelon, usually aimy, but in Tunisia and 
Sicily it wis corps, acting piacticilly is an aimy 

Subsequent evacuation — in T un/si i, to obtain eaily definitive tieat- 
ment, a dealing platoon fiom othei than 1 divisional unit, with 
att idled suigica) teams, operated a matter of roo yaids from oui own 
dear mg platoon, /Abdominal wounds, sucking chest wounds, and the 
most lcute cases were tieated heie; the other's weie evacuated to a 
surgical bospft i! some 15 miles behind, and thence to an evacuation 
Jiospit if. It w is suggested that suigical teams be attached to oui own 
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building* earmarked as hospital accommodation. Berchmanmm 
College, which was in the process of being converted b) the Germans 
m to a Hitler Mother obstetrical unit wa* taken over at once. The 
U S clear ing station was instructed to move there on D-}~3 and 
remained there throughout the operation. 

Berchmanmm College had accommodation for 450 cases but at 
00c time was holding over 800 Accommodation for a C.C.S was 
taken over at Jonkers Bosch No 3 C C.S was opened up on this site 
on September 22 

No evacuation of casualties from the clearing station at Berchmaruutn 
College was possible until September 21 (D+4) when 200 casualties 
were evacuated Thu was repeated the following da> but owing to 
the mam axis bang cut, evacuation was interrupted from September 
23 to 27 After that it proceeded without difficult) 

Thn clearing station admitted a total of 2 974 cases. 

Signal co mmuni cation with 1 (Br ) Airborne Division was, from the 
commencement of the operation, intermittent and unreliable and It 
was not until September 22 that the first signal was recaved from 
A.D KLS i (Br ) Airborne Division. This stated that the division had 
2 000 casualties and was urgent!) in need of medical supplies. 
Arrangements were made to drop an additional 2} tons of medical 
stores to meet this requirement. 

163 Field Ambulance was placed under Command of D D M.S 
1 (Br ) Airborne Corps and was moved on to the island with untrue 
twns to establish a casualty evacuation point on the north bank of 
the Neder Rhin if the attack of the 43 Division in the night ofD-t-7 was 
successful With the object of getting medical stores to the 1 (Br ) 
Airborne Division, on the afternoon of D4-7 Lt -Col Hcrford O C. 
163 Field Ambulance and Captain Louis, O l/m/c H.Q, t (Br) 
Airborne Corps, crossed to the German lines on the north bank of the 
Nedcr Rhin in a boat loaded with medical stores. The) were not 
fired on. Col Hcrford left the part) on landing, eventuall\ made 
contact with 1 Airborne Division, stayed with the medical services 
for three weeks and eventually made his wa) back to the British lines 
Captam Louts and the other ranks were captured, but given a safe 
cooduct back to our lines with the store*. Captam Louis and Lieut 
(Q.-M-) Tiemnn accompanied a battalion of the Donets when they 
attacked that night in yet another attempt to get medical supplies to 
1 Division. The Donets were overwhelmed. Tieman swum back. 
Captain Louis is presumed to have been killed 

On September 21 (D4-4) two- thirds of the Polish Brigade dropped 
in the Dnel area with the intention of crossing the nver to reinforce 
1 Division. B) Septan bo- 22 a dretnng station had been established 
in the school at Dnel This station was repeated!) hit b) 
mortar and artiller) fire but admitted 159 casualties of which 62 
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General medical plan - The general medical plan was that casualties 
were to be held and Heated in divisional areas until contact was 
established with medical units of the supposing giound force The 
ai 1 angements foi the maintenance of medical units wci e - 

(1) All medical units to take in the initial lift sufficient medical 

stoics to deal with the estimated numbci of casualties for a 
minimum of foi ty-cighl houis , 

(2) Medical supplies to be prepacked foi daily maintenance 
by ,111 (paiachutc diop) foi five days 

(•]) Detachment of an advanced depot of medical stoies, 
consisting of 0 Dakota aiicmft loaded with medical stores to he 
flown m with the an home forward dchvciy an field gtoup (This 
was onginally intended to be flown in to Deelcn airfield (north 
of Ainhem) In actual fact it was flown m to Ood Kcent Airfield 
south of Grave on D-f 9, 1 c. Scptcmbci 26 ) 

(4) All Bntisli glidei s to cairy 2 an koine stretchers and 
blankets 

Additional medical supplies weie available at base supply aerodromes 
on demand 

Operational narrative - 101 US Airborne Division landed noitli of 
Eindhoven in the Zon Aica on D-day and D-j-i and gained all their 
objectives 

On D-f 1, 326 Med Coy of 101 Division had established a clearing 
station at Zon with one suigical team, and the platoon of the field 
hospital had opened up at Vcchcl with the second surgical team 
Evacuation of casualties to 24 U S Evacuation Hospital commenced 
D-f 2 and continued without any difficulty 

The medical units of this division admitted a total of 2,990 cases. 

82 U S, A11 borne Division and H Q, British An borne Corps landed 
between Giavc and Nijmegen on D-day The division seized intact 
the bridges ovci the Maas at Giavc, and also the bridges over flic 
Maas- Waal Canal, but met with considciable opposition in Nijmegen 
and did not captuie the Nijmegen Budge until D-f 3 

On D-f 1 a dealing station foimcd by 307 Med Coy and the 
attached platoon of 50 (U S ) Hospital was established in a field 2 
miles west of Giocsbeck and all divisional casualties weie cleared to 
this dealing station 

On D-f 2 D D M S 1 (Bi ) Airborne Coips went to the only civil 
hospital which was still functioning in Nijmegen, the St Canisuis 
Hospital The dircctoi and medical staff weie most co-opeiative, and 
agiccd to take in 50 of the most senous casualties fiom 82 Division 
■at once 

A icconnaissance of the aica was then earned out and suitable 
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which was shown by all ranks in this operation. These officers and men 
were the pLoncen of the British airborne medical services and had 
texved m North Alhca Sial) and Ital> Thev remained with the 
casualties after the division was withdrawn and in the various prisoner 
of war camps under the most difficult conditions, continued to care 
for those under their charge with skill and outstanding courage. 


THE RAMC AT ARNHEM 

COLONEL G. iL \\ ARRACK, dao, oal 
{JJ MS I Jirient Dtruio* 

The medical services of the i Airborne Division which took part m 
the battle at Arnhem in September 1944 consisted of three field 
ambulances the 16 Parachute Field Ambulance, the 133 Parachute 
Field Ambulance and the iBt Air Landing Field Ambulance. In 
addition there were regimental medical officers and about a dozen 
RA.M.C. orderlies with each fighting unit. The Polish Parachute 
Brigade and its field ambulance were also under command. 

To understand the situation die general plan of battle must be 
considered brief!) The division was to drop in three hib on three 
consecutive days. 

Phas* 1 -The landing on the first da> was to consist of the 1 
Parachute Brigade, the 1 Air Landing Brigade and part of divisional 
troops including the 16 Parachute Field Ambulance, and 18 1 Air 
Landing Ambulance. The task of this force was in the first place to 
capture the main road bridge over the Rhine, and in the second place 
for the air landing element to secure the dropping zones for the 
second lift on the following da) 

Phan 1 - The 4 Parachute Brigade and the remainder of the 
divisional troops (including 133 Parachute Field Ambulance) were 
to land on the second da) and move forward into the town with the 
covering part) who had been protecting the dropping zones and con 
lobdate a bridgehead there. 

Pktist 3 - This was to consist of die Polish Parachute Brigade. ^hey 
were to drop on the third day south of the Rhine and take over an 
area to the east of Arnhem. 

Ongtnal mutual plan - Dropping zones and landing zones were to 
be cleared of casualties by units. A temporary dressing station was to 
be established in the neighbourhood of the landing zones and dropping 
zones by 181 Airlanding Ambulance. The 16 Parachute Field 
Ambulance was to go into Arnhem with the 1 Parachute Brigade 



35® INTER-ALLIED CONFERENCES ON WAR MEDICINE 

were operated on by the surgical teams Evacuation of casualties to 
3 C C S at Nijmegen commenced on September 24 

Surgical teams -The large number of serious casualties which 
occurred threw a very heavy strain on the surgical teams In the case 
of the U S divisions they worked under good conditions with suitable 
accommodation The surgical teams with the 82 Division between 
September 18 and 30 carried out 523 operations of which 284 were 
major operations, and mcluded 64 abdominals and 34 chests 

In this senes blood was given m 67 cases, lightly wounded being 
used as donors in the majonty of cases Large quantities of oxygen 
were used, but the supply was inadequate for three days The use of 
oxygen was undoubtedly a life-saving factor in the post-operative 
care of these chest injunes, but the carnage of an adequate supply in 
airborne operations presents an extremely difficult problem 

Summary 

The Amencan-Bntish medical organization proved to be sound and 
capable of dealing efficiently with a large number of casualties 

In the British organization each brigade is supplied with a self- 
contained medical service to include surgical teams The U S organ- 
ization, on the other hand, is on a central divisional basis 

The great value of surgical teams with airborne divisions was again 
evident in tins operation, and undoubtedly the work earned out by 
these teams was the means of saving many lives 

The ghder element with each parachute medical unit enabled 
transport and medical stores to be brought in, but it is considered 
essential that a complete medical service, including surgical facilities, 
should be available on a purely parachute basis 

This operation confirmed our previous experience that re-supply 
by a ur is both unreliable and uneconomical The only alternative 
appears to be to take m as large a supply as possible by ghder in the 
initial lift This quantity, however, is limited by the fact that unless 
the landing zone remains within the perimeter of defence, it is useless 
to bring m more supplies than can be moved m the transport available 

One of the most outstanding characteristics of this operation was 
the loyal co-operation which existed between the medical services 
of the various airborne formations involved The team spirit was 
highly developed with a determination to overcome all difficulties, 
and to ensure that everything that medical skill and intelligent 
forethought could provide was made available for casualties 

The standard which the medical services of 1 Airborne Division 
had attained in previous operations was a high one, but that standard 
was eclipsed by the self sacrifice, gallantry and devotion to duty 
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by shell and mortar fire and one was burnt to the ground two were 
rendered uninhabitable. Often one or more buildings were captured 
by the German*, but thto saw how acute the medical emergency tvn* 
and allowed the staff to remain. I cannot speak too highly of the 
extreme braver) and self-control shown by the wounded under these 
most appalling condition* even when mortaring was at it* height, 
when glass and plaster were falling in profusion and when bombshell 
fragments ivere whistling through the windows, there wai never a 
murmur or sign of hysteria from the wounded It 1* one of the most 
shattering experiences to see men who have been svounded in battle 
being killed and rewound ed in bed where they should be safe It 15 
felt, however that the damage caused to the hospital buddings was 
not wilful as the whole area was extremely small and the medical 
buildings were on the edge of the perimeter 

Evacuation of casualties from regimental aid posts to dressing stations 
was 0 hazardous busmen, and wa* done by jeep and by hand carnage. 
We used to teach soldiers to drive jeeps slowly when carrying wounded 
to avoid undue shock but m the arcunmancea it was considered safer 
to arrive with a shocked patient from fast dnving than not to arrive 
at all, which was the other alternative. By the fifth day it was no 
longer possible to cany out any proper surgery The rooms where the 
surgeons were working in the annexe had been wrecked and the cellars 
were completely inadequate for surgery' By the seventh day of the 
battle it became extremely perilous to admit any more to the already 
overcrowded dressing station buddings and it was decided that thd 
wounded must take thar chance in the more dispersed regimental 
aid post*. Finally on'the Sunday, a week after we landed the AT) MS 
visited the GOG. M usual at hi* headquarter* and explained how 
very bad the .medical situation wa*. It was agreed that he should 
approach the Germans who by now were occupying the dressing station 
and ask that they should evacuate our seriously wounded to their own 
safe hospitals. The GOC. was emphatic that this must not seem a 
sign that the division was weakening but merely that the battlefield 
lhould be cleared to enable the fight to continue. The A.D MJ5 
collected an interpreter a fellow from the Dutch Resistance who 
had dropped with the Division and made his way back to the dressing 
ttation. They were taken to the German Divisional Headquarters 
where they met the opposing General and stated their case. General 
Blaikowiti agreed to (a) evacuate all our wounded and (4) to stop 
firing on the dressing station area and on the regimental aid posts. 
Finally the A.D MS was given a bottle of brandy by the German 
H-Q. *taff and went back into the perimeter (The Germans rrghth 
called it The Cauldron ) 

Cas$ of lAtirtsI - One of the wounded evacuated by the Germans 
vnu the commander or the 4 Parachute Brigade. He had been 
Hounded in the belly by a fragment ofmortar bomb He wi u admitted 
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and set up in St Elizabeth Hospital After the arrival of the second 
lift 181 Airlanding Field Ambulance was to move into the town with 
133 Parachute Field Ambulance, each unit was to set up in its own 
brigade area Regimental medical officers and their staffs were to 
remam with their battalions all through the battle and to evacuate 
casualties to the nearest dressing station So much for the original plan 
and the medical arrangements 

Diary of the battle - What actually happened is well know n The 
first lift landed safely with very few casualties The 1 Brigade formed 
up quickly and moved off towards the town with the 16 Parachute 
Field Ambulance in attendance Part of the brigade reached the 
bridge and stayed on the north end of it for four days in the face of 
overwhelming odds; finally they were all killed, wounded, captured 
or dispersed The 16 Field Ambulance got to St Elizabeth’s Hospital 
at 22 00 hours on the first da} and found casualties already awaiting 
them on the steps of the hospital The} took o\ er part of this hospital 
and the surgeons were operating within ten hours of landmg 181 
Airlanding Field Ambulance established its dressing station in the 
area of the dropping zones and admitted over 150 wounded within 
twent}-four hours The second lift was six hours late and the Germans 
contested their drop strongly More casualties were admitted to the 
18 1 Field Ambulance, bringing their total up to 250 On the evening 
of the second day the remainder of the division moved in towards 
Arnhem, and by nightfall the}' w’ere concentrated at Oosterbeek and 
it was here that they w ere contained by a large enemy force complete 
with tanks and self-propelled guns The 4 Parachute Brigade as 
already mentioned had a very rough passage on its drop and a hard 
time trying to rejoin the rest of the division Bv the evening of the 
third day the batde was in two clear parts, (a) the 1 Parachute 
Brigade w'ere at the badge fighting stubbornly (its Field Ambulance 
(16 Parachute) had been captured bv the Germans on the second 
day and moved out of the hospital, and the two surgical teams were 
allow ed to stay and deal with over 100 w'ounded) and (b) the airlanding 
Brigade and 4 Parachute Bngade were in the divisional perimeter 
at Oosterbeek with the r8i Airlanding Field Ambulance and five 
officers and thirty other ranks of 133 Parachute Field Ambulance 
in support 

Conditions in the perimeter - The Divisional area was about half a mile 
across and about one mile in length stretching north from the river. 
In this area there was a medical area occupied by 181 Field Ambulance/ 
the remnant of 133 Field Parachute Ambulance (now' reduced to 5 
officers and 5 other ranks, the remainder had been captured b> the 
Germans during an attack) and 4 regimental aid posts The original 
dressing station started off in a large hotel with a surgical annexe in 
a near-by emergency hospital of 30 beds It gradually spread, as 
wounded poured in, to o\er 10 buildings They were consistendy hit 
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by shell and mortar fire and one was burnt to the ground two were 
rendered uninhabitable Often one or more buildings were captured 
b> the Germans, but they saw how acute the medical emcrgenc> was 
and allowed the staff to remain. I cannot speak too highly of the 
extreme bravery and self-control shown by the wounded under these 
most appalling conditions even when mortaring was at it* height, 
when glass and plaster were falling in profusion and when bombshell 
fragments were whistling through the windows, there was never a 
murmur or sign of hysteria from the wounded. It is one of the most 
shattering experiences to see men who have been wounded in battle 
bang lolled and rewounded in bed where they should be safe It a 
felt, however that the damage caused to the hospital buildings was 
not wilful as the whole area was extremely small and the medical 
buildingi were on the edge of the perimeter 
Evacuation of casualties from regimental aid posts to dressing stations 
was a hazardous business, and was done by jeep and by hand carnage 
We used to teach soldi en to drive jeeps slowly when carrying wounded 
to avoid undue shock but m the circumstances it was considered safer 
to arrive with a shocked patient from but driving than not to arrive 
at all, which was the other alternative. By the fifth day it was no 
longer po*rible to carry out any proper Surgery The rooms where the 
surgeons were working in the annexe had been wrecked and the cellar* 
were completely inadequate for surgery’ By the seventh day of the 
battle it became extremely perilous to admit any more to the already 
overcrowded dressing station buddings and it was decided that thd 
wounded must take their chance m the more dispersed regimental 
aid posts. Finally onthe Sunday a week after we landed, the AX) MS 
visited the GOG. as usual at his headquarters and explained how 
very bad the .medical situation was. It was agreed that he should 
approach the Germans who by now were occupying the dressing station 
and nik that they should evacuate our seriously wounded to their own 
safe hospital*. The G O C. was emphatic that this must not seem a 
sign that the division was weakening but merely that the battlefield 
should be cleared to enable the fight to continue. The A.D MS 
collected an Interpreter a fellow from the Dutch Resistance who 
had dropped with the Division and made his way back to the dressing 
station. They were taken to the German Divisional Headquarters 
where they met the opposing General and stated their case. General 
Blaskowitx agreed to (a) evacuate all our wounded and (b) to stop 
firing on the dressing station area and on the regimental aid posts. 
Finally the A.D MS was given a bottle of brandy by the German 
H Q. staff and went back into the perimeter (The Germans nghth 
called it The Cauldron ) 

Cou of i MXnut - One of the wounded evacuated by the Gennam 
WTO the commander of the 4 Parachute Brigade. He had been 
wounded in the belly b> a fragment of mortar bomb He wen admitted 
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and set up in St Elizabeth Hospital After the arrival of the second 
lift 181 Airlanding Field Ambulance was to move into the town with 
133 Paiachute Field Ambulance, each unit was to set up in its own 
brigade area Regimental medical officers and their staffs were to 
remain -with their battalions all through the battle and to evacuate 
casualties to the nearest dressing station So much for the original plan 
and the medical arrangements 

Diary of the battle - What actually happened is well known The 
first hft landed safely with very few casualties The 1 Brigade formed 
up quickly and moved off towards the town with the 16 Parachute 
Field Ambulance m attendance Part of the brigade reached the 
bridge and stayed on the north end of it for four days m the face of 
overwhelming odds, finally they were all killed, ■wounded, captured 
or dispersed The 16 Field Ambulance got to St Elizabeth’s Hospital 
at 22 00 hours on the first day and found casualties already awaiting 
them on the steps of the hospital They took over part of this hospital 
and the surgeons were operating within ten hours of landing 181 
Airlanding Field Ambulance established its dressing station in the 
area of the dropping zones and admitted over 150 wounded within 
twenty -four hours The second lift was six hours late and the Germans 
contested their drop strongly More casualties were admitted to the 
18 1 Field Ambulance, bringing their total up to 250 On the evening 
of die second day the remainder of the division moved in towards 
Arnhem, and b) nightfall they weie concentrated at Oosterbeek and 
it was here that they were contained by a large enemy force complete 
with tanks and self-propelled guns The 4 Parachute Brigade as 
already mentioned had a very rough passage on its drop and a hard 
tune trying to rejom the rest of the division By the evening of the 
thud day the battle was in two clear parts, (a) the 1 Parachute 
Brigade were at the bridge fighting stubbornly (its Field Ambulance 
(16 Parachute) had been captured hi the Germans on the second 
day and moved out of the hospital, and the two surgical teams were 
allow'ed to stay and deal with over 100 w'ounded) and ( b ) the airlanding 
Brigade and 4 Parachute Brigade w r ere m the divisional perimeter 
at Oosterbeek with the 181 Airlanding Field Ambulance and five 
officers and thirty other ranks of 133 Parachute Field Ambulance 
m support 

Conditions in the perimeter - The Divisional area w r as about half a mile 
across and about one mile m length stretching north from the river 
In this area there was a medical area occupied by 181 Field Ambulance,* 
the remnant of 133 Field Parachute Ambulance (now' reduced to 5 
officers and 5 other ranks, the remainder had been captured by the 
Germans during an attack) and 4 regimental aid posts The original 
dressing station started off in a large hotel wath a surgical annexe m 
a near-by emergency hospital of 30 beds It gradually spread, as 
w'ounded poured m, to over 10 buildings They w r ere consistently hit 
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Protecting Power ivas or how to mike contact with it. The threat 
sufficed however and next time 500 wounded were moved to Germany 
m a fully-equtpped hospital train. During our rtay at Apeldoom we 
were visited by the Director of Medical Services of the German 
Armies on the Western Front He seemed pleased with what he saw 
Finally after a number of medical officer* and others had escaped 
the hospital was closed and the staff dispersed to German hospitals in 
Holland and Germany 


Conclusion 

This has been a very ihort and sketchy account of the doing* of the 
RA.M.C at Arnhem. There is no doubt however that many gallant 
soldiers of our division owe their lives and them limbs to the care of 
these doctor* and orderlies who earned on their work under such 
extreme difficulties. Last but by no means least, we ihall never 
forget the help we received from the brave Dutch 
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to the St Elizabeth Hospital where the parachute surgeons were still 
'working They opened him up and found he had fourteen holes m 
his small intestine These were sewn up, the wound was closed and 
a drain left in situ He was given transfusions and put back to bed, 
careful instructions were given to the nursing orderlies of the R A M.C. 
who were to tend him Ten days later a member of the Dutch Under- 
ground visited the hospital, then completely taken over by the Boche, 
and asked the British surgeon if he had any cases fit to travel and live 
underground. The brigadier was selected as being the most important 
soldier there (he was always referred to as ‘Corporal’ in the Hospital) 
He was not very keen to get up at first but made a big effort He was 
dressed in civilian clothes and a bloody bandage was wound round 
his head, he walked out of the hospital on the arm of his Dutch friend 
who drove him away under the eyes of the Germans to a safe place 
He got back into our own lines over four months later after a long and 
perilous journey This I think is a great tribute to his personal courage, 
to the efforts of the surgeon who operated, to the staff who nursed him 
and to members of the Underground Movement who sheltered him 
Withdrawal - On the following day G O C informed the A D M S 
that the division was pulling out that night on orders from 
Montgomery It was explained that we had over 2,000 wounded, 
and that it would be better for the medical services to stay behind 
to look after them The A D M S was to procrastinate as much as 
possible m the hope that the relieving force of the 2nd Army would 
be up before the wounded and staff were moved back into the heart 
of the Reich The first stage was a move of wounded and staff to a 
bare barracks at Apeldoorn There 1,400 wounded were admitted 
and many more to the neighbouring hospitals They were surrounded 
by barbed wire and guarded by elderly members of .the Wehrmachl 
known as ‘Bismarck Youth ’ (There were over 4,000 German wounded 
in the area, mostly from the Arnhem batde ) In these barracks we 
established the ‘First Airborne Divisional Military Hospital in 
occupied Europe ’ The staff consisted of 24 officers and about zoo 
orderlies of the divisional medical service The accommodation stores 
came from Dutch sources, as did food and large supplies of medical 
stores The Germans gave what help they could with the limited 
stores they had available Their chief doctor viewed with joy the 
proposition that the British would fly m medical supplies for our 
wounded if it were allowed When he put this plan to Field Marshal 
Model it was turned down We sat there waiting as the weeks slipped 
by and the hoped-for attack did not come through Gradually and 
under protest our wounded were moved to Germany, at first m 
cattle trucks with straw, little food and no sanitary arrangements 
and the wounded were wired m After this strong protests were made 
to the commandant and he was threatened with an official protest to 
the Protecting Power At the time no one was quite sure who the 
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Protec ting Power was or how to make contact with it. The threat 
sufficed however and next time 500 wounded were moved to Germany 
m a fully-equipped hospital tram. During our stay at Apeldoom wc 
were visited by the Director of Medical Services of the German 
Annie* on the Western Front, He seemed pleased with what he saw 
Finally, after a number of medical officers and others had escaped, 
the hospital was closed and the staff dispersed to German hospitals in 
Holland and Germany 

Conclusion 

This has been a very short and sketchy account of the doings of the 
R.A.M C. at Arnhem. There is no doubt, however that many gallant 
soldiers of our division owe their lives and their limbs to the care of 
these doctors and orderlies who earned on their work under such 
extreme difficulties Last, but by no means least, we shall never 
forget the help we received from the brave Dutch, 
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to the St Elizabeth Hospital where the parachute surgeons were still 
working They opened him up and found he had fourteen holes in 
his small intestine These were sewn up, the wound was closed and 
a drain left in situ He was given transfusions and put back to bed, 
careful instructions were given to the nursing orderlies of the RAMC 
who were to tend him Ten days later a member of the Dutch Under- 
ground visited the hospital, then completely taken over by the Boche, 
and asked the British surgeon if he had any cases fit to travel and live 
underground The brigadier was selected as being the most important 
soldier there (he was always referred to as ‘Corporal’ in the Hospital). 
He was not very keen to get up at first but made a big effort He was 
dressed in civilian clothes and a bloody bandage was wound round 
his head, he walked out of the hospital on the arm of his Dutch friend 
who drove him away under the eyes of the Germans to a safe place 
He got back into our own lines over four months later after a long and 
perilous journey This I think is a great tribute to his personal courage, 
to the efforts of the surgeon who operated, to the staff who nursed him 
and to members of the Underground Movement who sheltered him 
Withdrawal - On the following day G O C informed the A D M S 
that the division was pulling out that night on orders from 
Montgomery It was explained that we had over 2,000 wounded, 
and that it would be better for the medical services to stay behind 
to look after them The A D M S was to procrastinate as much as 
possible m the hope that the relieving force of the 2nd Army would 
be up before the wounded and staff were moved back into the heart 
of the Reich The first stage was a move of wounded and staff to a 
bare barracks at Apeldoorn There 1,400 wounded were admitted 
and many more to the neighbouring hospitals They were surrounded 
by barbed wire and guarded by elderly members of the Wehmachl 
known as ‘Bismarck Youth ’ (There were over 4,000 German wounded 
m the area, mostly from the Arnhem battle ) In these barracks we 
established the ‘First Airborne Divisional Military Hospital in 
occupied Europe ’ The staff consisted of 24 officers and about 200 
orderlies of the divisional medical service The accommodation stores 
came from Dutch sources, as did food and large supplies of medical 
stores The Germans gave what help they could with the limited 
stores they had available Their chief doctor viewed with joy the 
proposition that the British would fly in medical supplies for our 
wounded if it were allowed When he put this plan to Field Marshal 
Model it was turned down We sat there waiting as the weeks slipped 
by and the hoped-for attack did not come through Graduallyand 
under protest our wounded were moved to Germany, at first in 
catde trucks with straw, little food and no sanitary arrangements 
and the wounded were wired in After this strong protests were made 
to the commandant and he was threatened with an official protest to 
the Protecting Power At the time no one was quite sure who the 
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EXPERIENCES OF A DUNKIRK PRISONER 
OF WAR 

UEUTENANT-COLONEL P H. NE« MAN OJ-O, U.O. UJ 
Svpad Specialist, R-A.\f.C* 

I have recently returned from a German pn*>ner-of war camp and 1 
want to convey to you a rough Impression of what life if like for those 
who have been unfortunate enough to be caught up m the Nazi web 
After Dunkirk those who were fit to walk, and some who were not, 
were taken by forced marches across Belgium to the Rhine in Holland, 
The marches co runted of tome 25 or 30 miles a day with nothing but 
a few ounces of bread and a cup of ersatz coffee as rations. At night 
they were mustered together in a field or bam with just the lot m 
which they stood Stragglers who fell by the wayside were beaten up 
or shot At the Rhine they were herded into barges, about 2 000 to 
r^cb barge, without sanitary arrangements or room to move up on 
deck for fresh air 

The wounded were gradually gathered up and put into various 
hospitals or buildings that were called hospitals. The 450 gravely 
wounded, who were too ill to be moved on to the boats during the 
evacuation, were taken to bombed-out sheds. Here nothing more 
than a small box of bandages and three phials of morphia was available 
on arrival. Their rations consisted of black beans, bread and a watery 
vegetable soup They lay pole and lntl ets on the same stretchers on 
which they had first been placed and their wounds showed no signs 
of healing In the early days of captivity many of them died but those 
who survived the first weeks became hardened to it and gradually as 
the conditions improved, they began to have an interest in recovering 
crawled out of their beds and started to walk about the camp 

N.D - 1 should like to pay a tribute to all those grand people of 
France, Belgium and Holland who did so much to smuggle in 
extra food to the wounded One woman I remember was about to 
enter a hospital with a large parcel under her arm when ahe was 
stopped with the point of a bayonet and told that entry w« verboten. 
She lifted the bayonet with her hand, kmed the sentry and walked in. 
The more the guards were determined to keep the extra food away 
the greater was the quantity which arrived 
Thoac early day* were the worst for everybody It could be summed 
up as the ‘breaking m penod. Most of our fit men were taken to 
Poland and there some of them lived in an open field without shelter 
dunng the Autumn of 1940 Some of .these men I met. They had 
become quite animal-hke in their mode of life. Their pnde had gone 
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ARCTIC CONVOY 

SURGEON LIEUTENANT W D G. TROUP *-*.v a. 

On being told of our forthcoming tnp to Russia *ve were at first 
filled with apprehension Rustian convoy* at that time bang most 
hazardous undertakings. However, aj the time of our jailing approached 
we began to look, forward to it, as one generall} does when on the 
threshold of an adventure. The great day of tailing eventually amved 
and teveral dap later we reached Iceland. The fiord in which we 
lay at anchor reminded me very much of Scotland - the air had a 
bite, and tall mountain* rote sheer out of the water on cither tide. 
There were assembled H M ship* of every description cnmeri 
destroyers of every class rescue ships corvettes and trawlers. Our 
stay there was a brief thirty-nx hours. Soon after leaving we met up 
with our convoy - a most im p r es sive array predominantly American 
liberty ships, but with the United Kingdom, Holland and Norway 
well represented Those who have not sailed with a big convoy cannot 
visualise the majestic appearance of large merchant ships sailing 
along in several columns in perfect formation. 

For the first three dap nothing much happened We were told that 
U boats were trailing us, but as these kept a respectable distance from 
the convoy and showed no sign of fight, we did not take a dim view* 
of theml Our sense of security wai toon shattered, however for on the 
fourth da> a Blom-Voss reconnaissance plane made its appearance, 
very annoyingly circling round the convoy well out of gunfire range, 
after several circuits he mad*; for home. Approximately two hour* later 
the fun began- The alarm bdl sounded and ofT we went to our action 
stations. Mine was the nek bay in the afterpart of the thlp on the 
krwer deck. I cannot say I relished such a position, as one never knew 
what was happening The sick berth petty officer took up his position 
in the wardroom forward which wc had as an auxiliary nek bay 
Soon fifty torpedo bomben (special Hermann Gocnng squadrons 
based on the Norwegian, coast less than two hundred miles away) 
came in to the attack. An enormous AA barrage was put up by the 
escort (thu convoy sailed before the dap of small aircraft carriers), 
but despite this in they came Three merchant ships were sunk, most 
of their survivors bang picked up Worit of all an ammunition ship 
was hit, the whole just disintegrating into nothingness. After three to 
four hours the attack ceased and the convoy kept on sailing All was 
peaceful until nightfall when the attacks began again, carrying off 
four more ships. One began to long for a good old English blackout 
for all there was of night was about an hour of tenu-dutk. 

The following morning found us somewhat jaded after a night at 
x 
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Rnd they appeared to have no interest in anything but themselves. 

Gradually the camps became available and conditions improved 
The men learnt to adapt themselves to this meagre existence and to 
live m the future rather than the present Broadly speaking prisoners 
Averc divided into two groups 

Those below the rank of sergeant had to work Typically they were 
split up into small gioups living in villages They were forced to work 
twelve hours a day and if they lefused they got no food They were 
put under the chaige of a German corporal and two men and never 
saw any higher ranking official with whom to lodge their complaints 

Those of the rank of sergeant and over were not expected to work 
They weie housed in large camps with nothing to do except attend 
numerous and lengthy parades for roll-call and kill their own boiedom 
as best they could 

About six months after captuie the Red Cross parcels began to 
arrive This had a tremendous effect upon the general morale. Some 
of the lost weight was regained, initiative and a will to plan and 
oigamze life returned Lectures, concerts, sports clubs and various 
societies weie started, and a mere existence was turned into something 
that might be described as ‘Life in a Nutshell ’ Moreover, the parcels 
consisted of very valuable material in a land where money was 
valueless They gave bargaining and bribing power over the German 
guards There is no doubt that these parcels saved many lives, healed 
many wounds, prevented much illness and cheered up thousands 

The experiences of a prisoner of war can broadly be divided into 
four stages - 

( 1 ) The breaking-m period 

(2) The convalescent period 

(3) The long period of boredom 

(4) The repatriation period 

It is the last of these that may well prove to be the most difficult 

It is to this time that all his interests and hopes are attached and it 
will be liable perhaps, after years of yearning, to be coloured a little 
too brilliantly and to be idealized beyond its capacity The repatriate 
will arrive home after experiences quite different from those around 
him He will appear perhaps a little abrupt and unruly in his deter- 
mination to catch up with what he has lost He will have an apathy 
and a sluggishness of camp life to throw off, a shyness in mixed society 
to conquer, and a topical conversation to remuster He will tend to 
be restless, undisciplined and short-tempered, but these are merely 
release phenomena and will, I believe, pass off m a few months. The 
morale of the men in the different camps that I saw was excellent and 
there is not one of them who doubts the eventual outcome of this war 
Their spirit is grand and will last till the end 
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aj -my firV bay which could only hold four cot cases, was now full to 
overflenving 

I have only room for a bnef summary of the interesting two and a 
half months I spent in Archangel Three naval doctors including myself 
arrived with the convoy and we spent a considerable amount of time 
vmtmg the Russian hospitals where over * thousand British and 
American casualties were accommodated. We were able m some small 
way to act as a liaison between them and the Russian doctors. The 
hospital staffs, both doctors and nurses, were most courteous and kind 
but were working under great difficulties. Essential drugs, particularly 
anrsthetics, were in short supply the sulphonamide preparations 
were unknown Anesthesia was not u?ed for dentistry which greatly 
reduced the demands for dental appointments! I was kept quite busy 
m the mornings looking after the crews of twelve merc h a n t ships 
(mostly Amm an) In fact our captain suggested that I put my brass 
plate on the gangway l 

As our ship was only victual led for a month (its m a x i m um capacity) 
and was away from the United .Kingdom for over three, our food 
situation became rather precarious. Potatoes ran clean out and were 
replaced by nee, much to everyone s disgust. Bread was rationed to 
two slices per day- no fresh vegetables were obtainable and the only 
meat was tinned As regards entertainment ashore, there was a weekly 
film (American or British) in the International Club and an occasional 
football match, our team bong most embarrassed on being presented 
with a bouquet of flowers hy th<; opposing Russian teaml It certainly 
was a great tribute to the very good discipline and good hearted ness 
of the Bntnh sailor that living under most trying conditions, there was 
neither a single word of serious grumbling nor any disorderly conduct 
whatsoever during our two and a half months stay 

At last we tailed for home, all of us I think bang ready for the tight 
of old 'Blighty* again. The voyage back was quite different from what 
was expected There were no air attacks but instead there were 
incessant U boat attacks day after day Four merchant ships were 
sunk and the one little rescue ship which survived the outward tnp 
did m a gnifi cent work looking after nearly 300 survivors. We arrived 
hack with only aght out of 37 merchant ships left, but with the 
satisfaction of knowing that at least some vital supplies had reached 
the U.S S.R. and that we had weathered the worst Russian convoy 
of the war 
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action stations, and we were certainly grateful for a peaceful morning 
and afternoon Just after tea I was m the process of extracting a tooth 
from some luckless steward when the news came through that the 
Tirpitz had escaped from a Norwegian fiord On deck one could 
sense the excitement m the air as small groups of sailors stood around 
speculating as to our fate’ Our instructions from the Admiralty in the 
face of this startling event were to scatter, and our ship in company 
■with a corvette steamed ‘hell for leather’ due north Ships were 
steaming in all directions and many an unfortunate merchant ship 
was bombed and sent to the bottom 

As evening wore on a friendly fog came down, but there were 
frequent grating noises as the ship ploughed through iceflows and with 
ever}’ few hundred yards the ice seemed to grow- thicker The -weather 
turned bitterly cold and small icicles formed on the rigging — in fact 
we all felt -we had been in happier surroundings than these The 
following day we anchored in a narrow inlet, staying therefor twenty- 
four hours to collect our scattered wits and to plan ahead Two 
Liberty ships joined us and off we set for the White Sea We had not 
long been on our journey before we had another aerial attack and I 
had my first action casualty He w r as a Newfoundlander domg look- 
out duty m the crowds nest, the side of -which had been blown in by 
crossfire from one of the Liberty ships By the time I had reached the 
foot of the mast from the sick bay, my sick berth petty officer was 
already trying to extricate him This w r as no easy feat as he wasjammed 
in the nets because of his voluminous arctic clothing. He -was eventually 
lowered by a line and pulley, a very creditable performance at any 
time, but especially so when undertaken in the middle of action with 
a fair gale blowing. Having cut his clothes off m the sick bay I was 
horrified to find a ragged cavity in his left buttock approximately the 
size of half a football As he w r as badly shocked he received the usual 
morphia and a plasma saline dnp -was set up An attempt w’as then 
made to remove all the shrapnel from the -wound — a shovel would 
have been the best instrument, such was the quantity 1 After as much 
as possible had been removed the wound -was packed -with gauze and 
sulphanilamide powder He nearly died of shock during the night, 
but further a dminis tration of morphia and plasma saline I think 
saved him, or may be it was his hardy Newfoundland stock. 

The next afternoon we picked up some American and British 
merchant seamen who had been adrift in an open boat for four days 
amongst icefloes Nearly all had immersion foot in various stages, 
varying from intense neuntic pain with no signs, to small plum- 
coloured areas of gangrene 

We -were all much relieved when w y e entered the mouth of the 
Dvina nver and berthed at Archangel I -was particularly glad to 
learn that my casualties could be accommodated in Russian hospitals. 
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and engaging in sabotage. They were supplied try the people on whose 
territory they happened to be at the moment. Those under 20 and 
over 40 were used as couriers and for the supply and medical services 

The High Command had a doctor as commander Imchicf of the 
medical service. Evtay corps had one doctor as chief medical officer 
(sometimes he was a student of medidne) Hu duty was more to 
caganiie than to treat the pa Dents and wounded One chemist was 
usually attached to each corps. All doctors and all hospitals in the 
territory of a corps were under its command. Every brigade had at 
least one nurse, as had a battalion. Village units had one or more 
peasant women in charge to nurse the soldiers. 

Attached to the High Command was a school for nurses, who had 
a special uniform. Over 1 000 passed through this school The chief 
nurse wax the closest collaborator of the chief medical officer of the 
High Command. Gradually the Army collected educated nurses 
everywhere. In the beginning the wounded or ill soldiers were nursed 
In villages in the houses of the peasants, by the peasant women, or In 
the village health co-operatives (there were about too health co- 
operatives before the war) whose personnel was gradually increased 
There were mobile forest hospitals which served the fighting brigade*. 
Usually a fighting brigade had about 20 stretchers, and about 40 to 
50 stretcher bearer*. One village or more had to supply a peasant cart 
for every sick or wounded soldier so the commander of a village had 
to mobilize the necessary number of carts. If there was a move, the 
carts were used only a* for a* the next village. In that way the peasants 
did not wander far and new horse* and oxen moved the wounded 
farther on -at once if necessary An operational field theatre was 
always prepared and the doctors were called when required 

Later on, when the organization penetrated mto the towns the tick 
were sent to the hospitals. Some wounded soldiers were also treated in 
hospital* if these were not German controlled or if the wounds were 
old one*. 

Thus, there were two kinds of patients, one so-called ’legal under 
German control, the second illegal The first could go and be found 
by the Germans, and without fear explain he was a nek peasant 
because he would be carrying a forged idenuty card The second one 
w** known by the enemy and had to be treated m a village, form 
hospital, or health co-opera Dve. In that case the doctor had to come 
to see the patient, and treat him a* long as was necessary or even to 
operate m camp hospitals, which were sometime* very well equipped. 
Thus there were two lands of doctor* - legal and illegal. The 
legal doctor registered by the Germans, who refused to help was 
considered a traitor, but this was very rare. 

Many soldier* were treated even in Belgrade hospital* without 
bang discovered by the German*. 
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YUGOSLAVIA UNDER ENEMY OCCUPATION 

M1LOSH SEKULICH, mjd 

Med cal Adviser to Yugoslav Mtristry of Health end War Ministry 

On March 25, 1941, the Yugoslav government signed the Tripartite 
Pact with Germany. The people opposed it, and on March 27 they 

erthrew the go\ eminent -without the spilling of one drop of blood 
This meant in fact, the declaration of w ar on Germany Hitler ordered 
the attach on k ugoslavia on April 6. The Yugoslav Arm) w as onh 
partially mobilized, and was not prepared In about tv. o weeks the 
army Mas destroyed, and the country Mas occupied by Ge rmans , 
Italians, Bulgarians, and Hungarians A new puppet State was 
formed -the independent state of Croatia -from one part of 
Yugoslavia 

But the people did not give May Small units dispersed everywhere 
and refused to surrender, remaining in the mountains, villages, and 
forests In fact, the enemv occupied the towns and lines of communi- 
cation, while the country remained free. The people gneved over the 
short and unsuccessful fight, and wanted to fight bach quickly, thus 
continuing the March uprising or revolution The Armv was reorgan- 
ized for guerilla warfare, with a High Command in Central Serbia on 
Ravna Gora (Suvobor mountain) Vhik dispersed units fought a 
defensive and non-organized warfare, the High Command started 
gradually to organize the country They linked up all armed units, 
and tried to create everywhere a new type of mihtarv organization 
Naturally the organization quickly took root in the villages Even* 
village had chosen (in a purelv democratic way) the civil representativ e 
of the place, and the High Command sent, or appointed from the 
village, an officer or a non-co mmi ssioned officer, or sometimes a 
private, as a military commander. The former had to supply the Army 
with the men, food and materials, as well as to organize the courier 
service, and sanitary service. Every village supplied one unit for the 
territorial arm). A few villages formed a battalion, and the territory 
of a district formed a brigade. Tw o or three brigades formed a corps 
Every corps had as its commander a captain, major, or heuL-colonel 
of the active or reserve army service. The corps commander was 
responsible for his territory, and seldom mov ed awav from it, defending 
the people, and preventing the enern) from collecting food or anv 
kind of raw material necessarv for his war effort. The territorial army 
was formed of men betw een 30 and 40 rears old The fighting brigades, 
which were formed separately of men between 20 and 30, were not 
linked to their temtorv; they were offensive units, and constantly 
changed then rendezv ous for attacking the enemy, collecting w eapons 
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specially designed stretchers, and blankets. Meat of it u landed by 
parachute containers released from bomb racks as the men themselves 
jump A scheme of the brigade medical organization in bang a 
given in fig i 

TTie present operation aimed at the capture and subsequent defence 
of the Prunasole bridge, carrying the eastern coast road across the 
most formidable water barrier on the axis of our advance in Sicily 
Thu operation was to be earned oat well behind the enemy lines to 
facilitate the advance of our ground troops. Reference to fig 2 will 
make clear the set up m the neighbourhood of the bridge. Because of 
the possibility of the bridge being blown up before it could be seized 
a subsidiary dressing station was planned for tlfe northern side of the 
river so as to make it unnecessary to transport all casualties to the 
south bank, where both surgical teams and the main dressing station 
were to be placed at the foot of the hills. 
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YUGOSLAVIA UNDER ENEMY OCCUPATIO: 

MILOSH SEKULICH, m d 

Medical Admser to Yugoslav Ministry of Health and War Ministry 

On March 25, 1941, the Yugoslav government signed the Tnpai 
Pact with Germany The people opposed it, and on March 27 
overthrew the government without the spilling of one drop of b' 
This meant, in fact, the declaration of war on Germany Hitler ore 
the attack on Yugoslavia on April 6 The Yugoslav Army was 
partially mobilized, and was not prepared In about two week 1 
army was destroyed, and the country was occupied by Gem 
Italians, Bulgarians, and Hungarians A new puppet State 
formed - the independent state of Croatia - from one pai 
Yugoslavia 

But the people did not give way, Small units dispersed even 
and refused to surrender, remaining in the mountains, village 
forests In fact, the enemy occupied the towns and hnes of com 
cation, while the country remained free The people grieved o\ 
short and unsuccessful fight, and wanted to fight back quick! \ 
continuing the March uprising or revolution The Army was ret 
lzed for guerilla warfare, -with a High Command in Central Se 
Ravna Gora (Suvobor mountain) While, dispersed units fo. 
defensive and non-orgamzed warfare, the High Command 
gradually to organize the country They linked up all armc- 
and tried to create everywhere a new type of military organ 
Naturally the organization quickly took root m the villages 
village had chosen (m a purely democratic way) the civil repres 
of the place, and the High Command sent, or appomted h 
village, an officer or a non-commissioned officer, or some 
private, as a military commander The former had to supply tl 
with the men, food and materials, as well as to organize the 
service, and sanitary service Every milage supplied one uni 
territorial army A few villages formed a battalion, and the 
of a district formed a brigade Two or three brigades formed 
Every corps had as its commander a captain, major, or lieu 
of the active or reserve army service The corps comrnai 
responsible for his territory, and seldom moved away from it, t 
the people, and preventing the enemy from collecting foe 
kind of raw material necessary for his war effort. The territn> 
was formed of men between 30 and 40 years old The fighting 
v'hich were formed separately of men between 20 and 30 
linked to their territory, they v r ere offensive units, and 
changed them rendezvous for attacking the enemy, collectm. 
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specially designed stretchers, and blankets. Most of it is landed by 
parachute containers released from bomb racks as the men themselves 
jump A scheme of the brigade medical organization m bong is 
given in fig 1 

The pr esen t operation aimed at the capture and subsequent defence 
of the Prtmasole bridge, carrying the eastern coast road across the 
most formidable water bamer on the axis of our advance m Sicily 
This operation was to be earned out well behmd the enemy lines to 
fa ci l itate the advance of our ground troops. Reference to fig a will 
make clear the set up m the neighbourhood of the bridge. Because of 
the possibility of the bndge bang blown up before it could be seized 
* subsidiary dressing station was planned for tlfe northern side of the 
over so as to make it unnecessary' to transport all casualties to the 
south bank, where both surgical teams and the main dressing station 
were to be placed at the foot of the hills. 
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The greatest difficulty -was the shortage of medicines and dressing 
material The High Command supplied the doctors Math plenty of 
money, and they used it to buy even from the black market, most!) 
from Germans or their collaborators The Germans permitted supplies 
to chemists, hospitals and other medical institutions, but only in 
limited quantities, so many new health co-operatives were created in 
order to get medical supplies Very often the doctors were obliged to 
use the people's medicines One of my colleagues told me that he used 
old white cheese instead of liniments Penicillin was unknown There 
were some supplies from the Allies 

The hospitals and the consulting rooms of private practitioners 
were the best places for intelligence sendee, and for contacting couriers 
The whole medical organization in the Army and the country was 
used to facilitate the intelligence sendee It was easier to admit a 
courier to hospital for one night and two days than to let him sleep 
in an hotel or private house. 

In conclusion, this land of secret medical sendee could be organized 
only w T hen the population as a wdiole supported the resistance move- 
ment, or were, at least, against the aggressor, which was the case in 
Yugoslavia 
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MEDICAL ORGANIZATION AND EXPERIENCES 
IN AN AIRBORNE OPERATION, SICILY 

MAJOR C. J LONGLAND, raxc. 

Surgical Specialist, Parachute Field Ambulance 

I propose to describe an illus truth e operation from the point of view 
of a surgeon working with a parachute field ambulance. 

First, let me refer to the medical organization of a British parachute 
brigade. Each of the three component parachute battalions has its 
medical officer, R A M C other ranks, and battalion stretcher bearers 
Sendng the whole brigade is the field ambulance, -which, besides the 
rn mmanHing officer and headquarters staff, consists of four sections, 
each of a medical officer and nineteen other ranks and two surgical 
teams, each of one surgeon and six other ranks There is in addition 
a dental officer capable of giving anesthetics and co-operating in the 
treatment of jaw' injuries The field ambulance G O. controls the 
medical activities throughout the brigade, and uses the components 
of his own unit as may- be expedient. 

Equipment is light, and largely confined to drugs, dressings, 
instruments, dishes and lighting and heating units, in addition to 
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zone. It took an abnormally long time to collect men and equipment, 
but we reached the prearranged building at dawn, other personnel 
of the field ambulance H Q. were amving and the medical dressing 
station wrj got going although wc found ourselves short of men and 
equipment owing to the scattered drop and to the loss of a plane ta 
nmU The infantry were in a worse case, with the result that after 
preventing the blowing up of the bridge those available concentrated in 
the areas shown and prepared for defence. The planned G C.P 
on the northern side was never set up as this region was not defended 
by us, and its personnel had been dropped very wide of the mark. 

At 9 ojn. on July 14 wc had the first casualty on the operating 
stretcher and from then on the theatre was kept busy till late, that 
night During the morning aj the enemy began to sue up the situation, 
pressure was brought to bear on our position. In the afternoon heavy 
counter attacks developed and ultima tel> that evening the position 
by the bridge had to be abandoned and the M D.S. was therefore 
uncovered Fire m Its neighbourhood during the day had made 
occasional hits but no casualties occurred in It. Despite the fire and 
difficulties of transport (stretchers were extremely scarce) considerable 
numbers of casualties were brought to the dressing station, which 
became filled to capacity The enemy wounded were put in charge 
of a captured Italian doctor and dressings supplied to them A few 
were operated on at his request. By 10 pun firing had died down and 
no further urgent cases were awaiting operation. The theatre staff 
after thirty hours of exertion of one kind or another, including the 
flight and the march, were going to sleep on their ftcL The second 
surgical team had for the most part failed to arrive so that shifts were 
impossible the theatre was therefore closed and opart froni night 
orderlies and a sentry everyone lay down for some sleep The post 
operative cases were hugely on beds, providentially found among a 
truck load of enemy medical stores near by the other patients in the 
dressing station were mostly on palliasses found in the building 

On the following mommg shortly after an Italian colonel had 
vmted us to make arrangements for our incarceration British tanks 
appeared on the scene, and more casualties arriving the dressing 
station set to work again. By 4 p m. all cases had been evacuated to 
the rear and the station was closed down. 

It u of interest to consider what was achieved by the medical 
personnel who actually took part m this operation their number was 
well below that planned but the number of combatant troops on the 
spot was also low Of the value of the work done by the -stretcher 
hearers and those engaged in first aid as always there can be no doubt. 
What of the surgical team? 35 cases were operated on with 2 post 
operative deaths before evacuation. Undoubtedly some fives were 
thus saved and wound morbidity reduced among the non-lethal 
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After one day’s postponement the brigade took off from Sousse on 
the evening of July 13, and after a tlnec-hour flight the drop began 
by the light of a half moon, soon much augmented by the numcious 
fires on the ground as neks caught alight from tiacer ammunition. 
Visibility near the Sicilian coast had become bad and many planes 
losing touch failed to drop their troops accurately My pailicular 
plane made its coirect landfall and we dropped close to the dropping 
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On arrival at Lille food poured in through every available entry - 
gates, windows, over walls and this despite every German attempt to 
prevent it. Eventually they were made to see that this was bad for 
duopLine and we were permitted to organize its distribution ourselves. 
While there ever,' patient had a godmother’ who regularly brought 
him food and comforts. The effectiveness of their efforts u shown by 
comparing the percentage of keratosis - respectively 31 % and 63% of 
147 patients from Lill e and 87 unfortunates at Enghicn — a prison 
hospital where no food was permitted from outside. 

That was not alL These people continued to send food from France 
and Belgium at least until October 1941 Disregarding protests, a 
Dutch girl sent me a monthly food parcel for the whole of my captivity 
No one can say too much for these people. 

Fi nall y, vegetable gardens supplied limited calories but gave vita min s, 
minerals and variety in the form of fresh lettuce, carrots, cabbages, 
beans and many other vegetables. 

Other means of improving nutrition depend on organization and 
can be entertained only when the battle for control of the internal 
economy of one s own camp has been won. This was realized early 
and the majority of camps are now largely self-controlled, the Germans 
merely concerning themselves with security’ and routine discipline. 

Weekly ration sheets were obtained and used for checking incoming 
rations A record of food and its dietetic analysts was kept as a basis 
far complaint to the Germans or if this failed the Protecting Power 
Scales are essential but at first were unobtainable 10 we constructed 
our own from a beam of wood using 500 gm. pats of margarine as 
weights. The Unter Officer m charge was distressed when he saw this 
as he had a reputation for generosity achieved by' returning, from time 
to tune, a small portion of the rations that he had previously appro- 
priated. The scales made a vast difference to the amount of food 
obtained and were shortly replaced by a regulation model 
Storage space and control of Red Grots parcels were importsmt in 
that they permitted two things. Firstly one could build up and hold 
a reserve - valuable when parcels were delayed by transport difficulties. 
Secondly it allowed communal cooking, which effected a great saving 
on both food and fuel and gave greater scope for variety Communal 
cooking was never popular with other ranks, who considered the 
pared as then- own and strongly resented such socialistic interference 
with private property Meals with them were much more uninteresting 
and there was always difficulty in obtaining fuel for beating extra tirn , 
A catering officer was appointed and the importance of this m» n 
cannot be overst! esaed as the appetite of the camp depended on his 
ikill, industry and imagination. 

Praonen were weighed regularly and just before I left we made a 
nntritLQual survey Weight had dropped an average of 17 lb with 
significant correlation with duration of captivity This suggested that 
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wounds Perhaps half of these cases were very materially benefited 
To achieve this advance on the results of first aid a surgeon, a dentist 
and 9 other ranks (excluding those members of surgical teams who 
failed to arrive) with their equipment had to be transported to the 
scene of action Which way does the balance tip? I have no hesitation 
in suggesting very strongly that the balance favours the use of surgery 
m these circumstances 


FEBRUARY 1 944 

PERSONAL EXPERIENCES AS A PRISONER OF 
WAR, WITH SPECIAL REFERENCE TO DIETETICS 

LIEUTENANT-COLONEL J H BOLTON, r a mo. 

The diet supplied by the Germans m prisoner-of-war camps has been 
inadequate throughout, averaging 1,700 calories a day with protein 
rarely over 40 gm (first grade 8 to 12) and fat about 50 gm The 
highest obtained was 2,200 calories at Rouen when repatriation was 
expected - the lowest, on capture, being 1,200 calones This produced 
a high carbohydrate diet inadequate m minerals and vitamins 

The most useful method of observation was an estimate of the 
proportion of cases showing follicular hyperkeratosis, an area above 
and behind the, elbow being chosen as a standard site for examination 
This figure was used throughout as an approximate index of general 
nutrition 

The legitimate sources of supplement are the Red Cross, occupied 
territories and vegetable gardens 

There should be no necessity for me to speak of the magnificent 
work of the Red Cross Suffice it to say that they are intimately con- 
cerned in every aspect of prison life, that they keep themselves in- 
formed of nutritional needs and, by the use of scientifically designed 
food parcels, have improved the nutrition of prisoners of war to a 
level higher than that of any part of German-occupied Europe 

In a senes of 98 cases studied the effects of these parcels were 
obvious in a month Follicular hyperkeratosis fell from 66% to 40%, 
and wounds, general condition and morale improved dramatically 
Haemoglobin rose from 90% to 110%, and oedema completely 
disappeared 

Concerning the second source I will remember the women of Lille 
long after other incidents of my captitivy are Forgotten Others will 
remember the women of Alost, Mahnes, Rouen and other towns m 
- Europe where prisoners remained for a time or passed through. 
There is a debt here which can never be repaid. 
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the piano amvmg the lighting of the ugnal lira and the aircrew 
itepptng out or their cruft to be met and feted by peavanU in nauve 
dress. 

Supplies were quickly unloaded and whuked up into hiding place* m 
the hill*, and patients loaded into the planes which quickly started on 
the return journey 

By dm means we eventually moved about i ooo patients to the 
comfort and safety of hospitals in Italy before a full-scale German 
offensive was begun. At dm time the hospital was o\emm. 
Fortunately only about 50 paUents remained and these were hidden 
m underground bunkers, where they were found by the enemy, those 
who were unable to walk had thar throats iht, the rat were taken 
prisoner and subsequendy tortured. The nurses were raped and taken 
pmnner Our supplies were found and looted except for the small 
amount we were able to take with us strapped to the backs of five 
horsei. For the next four months we were on the run sometimes 
attacking always ambushing but most of the tune retreating from the 
superior attacking force 

Now I had a chance to study at first hand the life of the Partisan 
army Every day was intensely interesting in spite of the hardships. 
Each individual seemed an outstanding personality There was never 
panic, and the molt amazing cheerfulness. Classes were held for the 
children and uneducated peasants at every opportunity even within 
range of enemy guns. Singing and dancing were their two forms of 
relaxation \\ e travelled light, ready to move at a moment s notice, 
and equipped *0 that we could survive indefinitely if cut off from the 
main force. Behind us the enemy was carrying out a devastating 
scorched earth policy The countryside was full or new graves, and 
at night the darkness was often lit by the fires of burning homes and 
villages. The discipline was inconceivably good - absolutely forbidden 
was drinking gambling and immorality There were no salaries paid 
to members of the Partisan army who considered themselves fortunate 
if they had enough to eat tmd to wear All nationalities and creeds 
were firmly united in an almost fanatical desire to liberate thar 
country and all were willing to sacrifice everything to this end They 
rose m rank by ability with no discrimination between sexes. I have 
seen a battalion commanded by a woman, her husband m the ranks. 
Battalions of small boys were trained as saboteurs because of their 
agility and great numbers of them were killed. 

Everyone travelled on foot horses were used to carry equipment 
and wounded These faithful creatures suffered tembly from overwork 
and lack of food and had tremendous saddle sores The endurance of 
the Partisans was beyond belief - men, women, and children. Long 
gruelling marches by day and night, lack of food and clothing - and 
for many of them it had been going on for years. One could not but 
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flaged bunkers, in a damp and dark situation, with little food or water 
All had severe war injuries which had received very httle treatment, 
due to lack of supplies, doctors and nurses Some of them were 
literally just bags of pus Most pitiful of all was the fact that about 
one-third of the patients were women and young boys For by the 
beginning of 1944 nearly 25 % of the Partisan army consisted of women, 
a fact unique in the annals of war The death-rate m the hospital was 
about six per day The colonel m charge was an excellent surgeon, 
but elderly and almost worn out by the strain of the overwhelming 
difficulties under -which he worked 

The day after our arrival our equipment was moved m We cleaned 
and re-equipped the operating theatie and started to work One of 
my sergeants was a trained anaesthetist, the other an operating room 
supervisor We had no fully qualified nurses, but m the operating 
theatre -were three Partisan nurses, who had had their training on the 
battlefield, all excellent workers and quick to learn By working from 
early morning until dusk we -were able to average about fifteen cases 
a day - war -wounds of ever}' type and nearly all major surgical 
problems 

The Partisans -were superb patients, seldom complaining, cheerful 
under adversity, singing folksongs, sometimes even on their death-beds 
They were most grateful for our efforts, and we were soon taken 
completely into their confidence from the General down Some of 
these wounded had been carried around for over a year, a tremendous 
task for an army on foot, and greatly cutting down the mobility and 
si nkin g power The weakest part of a guerilla force is its hospital 
unit, and the Germans -were quick to capitalize on this 

After two months in the village we moved our hospital into tents, 
improvised from captured Italian ground sheets Wooden bed-frames 
were built with springs of parachute strapping and mattresses of 
parachute silk stuffed with straw A mountain stream, piped and 
heated, provided showers A Flying Fortress which crashed near-by 
provided much material - rubber sheeting, aluminium and electrical 
apparatus In all, it -was a 200-bed hospital, as well equipped as a 
British casualty clearing station One ton of Red Gross supplies 
provided comfort and healing for hundreds of patients 

For nearly two months more we were unmolested, and supplies of 
arms, food and clothing were dropped almost nightly An airstrip was 
cleared near-by, which the Partisans could hold -with difficulty for 
about three days at a time, where six to eight planes could land by 
night wnth supplies, and evacuate wounded on the return trip - about 
45 patients m each plane 

It was a unique experience to watch the hopeful, expectant faces of 
these half-clothed patients (all possible clothing having been retamed 
for future use) waiting m the moonlight at the edge of the field, with 
continual fighting going on in the neighbouring hills , the sound of 
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the planes arriving the lighting of the signal fires and the aircrew 
stepping out or thdr craft to be met and feted b> peasants m native 
drew. 

Supplies were quickly unloaded and whisked up Into hiding places in 
the hills, and patients loaded into the planes which quickly started on 
the return journey 

By this means we eventual!) moved about 1,000 patients to the 
comfort and safet) of hospitals in Italy before a full scale German 
offensive was begun. At this tune the hospital was overrun. 
Fortunately only about 50 patients remained and these were hidden 
in underground bunker*, where they were found b> Uh: enem> those 
who were unable to walk had their throats slit the rest were taken 
prisoner and subsequently tortured The nurses were raped and taken 
prisoner Our supplies were found and looted except for the small 
amount we were able to take with us, stripped to the backs of five 
hones. For the next four months we were on the run, sometimes 
attacking always ambushing but most of the time retreating from the 
superior attacking force 

Now I had a chance to stud) at first hand the life of the Partisan 
army Ever) da) was Intcnsd) interesting in spite of the hardships. 
Each individual seemed an outstanding personality There was never 
panic, and the most amazing cheerfulness Classes were held for the 
children and uneducated peasants at every op port unit) even within 
range of enemy guns. Singing and dancing were their two forms of 
relaxation. l\e travelled light ready to move at a moments notice, 
and equipped so that we could survive indefinite!) if cut ofT from the 
main force. Behind us the enemy was carrying out a devastating 
scorched earth policy The countryside was full or new graves, and 
at night the darkness was often lit by the fires of burning homes and 
villages. The discipline was inconceivably good - absolutely forbidden 
was drinking gambling and Immoraht) There were no salaries paid 
to members of the Partisan array who considered themselves fortunate 
if they had enough to eat and to wear All nationalities and creeds 
were firmly united in an almost fanatical desire to liberate their 
country and all were willing to sacrifice everything to this end They 
rose m rank by ability with no discrimination between sexes. I have 
seen a battalion commanded by a woman, her husband in the ranks 
Battalions of small boys were trained as saboteurs because of their 
agility and great numbers of them were killed. 

Everyone travelled on foot horses were used to carry equipment 
and wounded Thc»e faithful creatures suffered terribly from overwork 
and lack of food and hid tremendous saddle sores Tbe endurance of 
the Partisans was beyond belief — men women, and children. Long 
gruelling marches by day and night, lack of food and clothing - and 
foe many of them it had been going on for yean. One could not but 
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flaged bunkers, in a damp and dark situation, with little food or water. 
All had severe war injuries which had received very little treatment* 
due to lack of supplies, doctors and nurses Some of them were 
liter ally just bags of pus Most pitiful of all was the fact that about 
one-third of the patients were women and young boys For by the 
beginning of 1944 nearly 25% of the Partisan army consisted of women, 
a fact unique in the annals of war The death-rate in the hospital was 
about six per day The colonel in charge was an excellent surgeon, 
but elderly and almost worn out by the strain of the overwhelming 
difficulties under which he worked 

The day after our arrival our equipment was moved in We cleaned 
and re-equipped the operating theatre and started to work One of 
my sergeants was a trained anaesthetist, the other an operating room 
supervisor We had no fully qualified nurses, but m the operating 
theatre were three Partisan nurses, who had had their training on the 
battlefield, all excellent workers and quick to learn By working from 
early morning until dusk we were able to average about fifteen cases 
a day -war wounds of every type and nearly all major surgical 
problems 

The Partisans were superb patients, seldom complaining, cheerful 
under adversity, singing folksongs, sometimes even on their death-beds 

They were most grateful for our efforts, and we were soon taken 
completely into their confidence from the General down Some of 
these wounded had been earned around for over a year, a tremendous 
task for an army on foot, and greatly cutting down the mobility and 
striking power The weakest part of a guerilla force is its hospital 
unit, and the Germans were quick to capitalize on this 

After two months in the village we moved our hospital into tents, 
improvised from captured Italian ground sheets Wooden bed-frames 
were built with spnngs of parachute strapping and mattresses of 
parachute silk stuffed with straw A mountain stream, piped and 
heated, provided showers A Flying Fortress which crashed near-by 
provided much material - rubber sheeting, aluminium and electrical 
apparatus In all, it was a 200-bed hospital, as well equipped as a 
British casualty clearing station One ton of Red Gross supplies 
provided comfort and healing for hundreds of patients 

For nearly two months more we were unmolested, and supplies of 
arms, food and clothing were dropped almost nightly An airstrip was 
cleared near-by, which the Partisans could hold with difficulty for 
about three days at a time, where six to eight planes could land by 
night with supplies, and evacuate wounded on the return trip - about 
45 patients in each plane 

It was a unique experience to watch the hopeful, expectant laces of 
these half-clothed patients (all possible clothing having been retained 
for future use) waiting m the moonlight at the edge of the field, with 
continual fighting going on in the neighbouring hills, the sound of 
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* 1 ] not well The demands made cm the health service* were *o 
great and so urgent that a complete breakdown might be expected 
unless help were forthcoming immediately A high ranking Anny 
officer wa* entrusted with the organization of ripply and a senior 
medical officer appointed a* medical adviser Eight major* of the 
IA.M.C. were appointed a* deputy assistant director* of hygiene to 
the eight wont affected district*. Fift) two junior officer* were trained 
In preventive work and appointed to work under them as *ub- 
dtvmonal health officer* One thousand bedded general hospital, two 
field *m bu Lances, and one G.C S were drafted in and being tented 
unit*, they were broken up to form twelve one hundred bedded 
tented hospital* and eighteen mobile treatment centres. 

Several Indian infantry battalipns, detachments of R.I.A.S C. and 
Pioneer* were seconded with transport for famine duty On them was 
placed the responsibility of guarding and moving supplies, rehabihtat 
Ing country boats, restoring road communications and acting as agent* 
in noting and passing information concerning local famine conditions 
and outbreaks of epidemic disease. 

In order to combat the wholesale outbreak of epidemic cholera and 
small pax a mass inoculation and vaccination campaign was organized 
with a target of 8 ooo ooo vaccinations and inoculations in three months 
Malaria wai controlled by the wide distribution of quinine. Fifteen 
grains daily for seven days helped to suppress the fever and make life 
tolerable. There wo* no time for widespread drainage schemes and 
spraying A quick result was demanded. Serious difficulties were 
encountered. Those taking part in the campaign had to live among 
disease-stricken people ami were often hard put to it to feed them 
selves and find suitable drinking water Casualties from sickness were 
frequent. The public feared inoculation and vaccination and their 
natural fear was augmented by subtle Japanese propaganda to the 
effect that these injections were given try the Army to weaken them 
and so keep t hem in subjection. When a team arrived in a village after 
perhaps two hours walking in the sun carrying their equipment, the 
village would be found empty of inhabitants, saving one or two old 
or infirm people who could not run away 

It was contrary to orden to use any force but officen soon found 
they had to devise their own methods of persuasion. A successful 
technique was to picket the outlets of a village by a few unarmed 
Rajputs or Baluchis and though no force was used the presence of a 
large whiskered Sepoy was sufficient to deter those who sought to 
retire to the jungle. A little persuajion, joke cracking and q uinin e 
distribution usually gained a few volunteer* for inoculation. When 
they were seen to survive, other* followed and finally acceu would be 
obtained to the women s quarters and with vefled faca they submitted 
their arms for the needle. Much depended on the patience, resource 
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the population Sanitary arrangements were impossible to control 
Tube wells were too few and many were out of ordqr and could not be 
repaired due to shortage of materials The large ponds were used for 
all purposes, drinking as well as washing and there was every indica- 
tion that epidemics of cholera and smallpox might be expected to 
sweep over Bengal and possibly all India on a scale never encountered 
before As Bengal was a great military base and the main line of 
communication for operations in Assam and Burma the effect on the 
war effort of any large scale epidemic can be imagined 

A further disturbing factor was the fact that the soil was well 
prepared foi anti-Bntish propaganda inspired by the Japanese The 
people were made to feel that their British masters willed this disaster 
in order to weaken them and so keep them in subjection The Army 
was unpopular because it was thought that the cause of the breakdown 
was the diversion of large stocks of nee for the benefit of the soldiers 
This of course had no foundation as the troops were largely Punjabis, 
Rajputs and British who did not eat nee m any quantity In short the 
problem of famine relief became not merely a humamtanan project 
but a political and military concern of the highest consequence 

Action taken by Provincial Government - The measures taken by the 
government to meet the emergency were manifold Apart from 
importing and distributing grain and medicines, camps were organized 
outside the cities to house destitute people, segregate them, rehabilitate 
them and finally repatriate them Destitute homes, orphanages and 
workhouses sprang up all over the country' districts Clothing was 
distributed and famine hospitals erected Independent organizations 
such as the Missionary Societies and the Communist organization 
cooperated effectively 

As the famine dragged on and relief was only of stop-gap proportions, 
disease became more and more prevalent The destitute people 
suffered from inanition to such a degree that a meal would kill them, 
and intravenous and nasal drip therapy was required All this required 
hospitals 

In November 1943 there were in Bengal, with its population of 
k 0,000,000, only 7,400 hospital beds A large proportion of these 
were in Calcutta itself which meant that m country districts there was 
one bed per 8,000 of the population By Decembei an additional 
13,000 beds were made available by the construction of famine 
hospitals and that number was doubled early in the year Temporary 
buildings made of bamboo and matting were run up and extra medical 
personnel were recruited 

One hundred and twenty-eight doctors, five hundred and fifty 
sanitary inspectors and over a thousand health assistants were trained 
and put into the field 

The help given by the Army - In October 1943, on his appointment 
as Viceroy, Lord Wavell paid a visit to the famine area and found that 
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Hasptlds -The military hospitals loaned for (amine duty were 
tented units .capable of breaking up and functioning as too- bedded 
sections. The policy was to open up a section hospital rapidly, m an 
area where there was great suffering due to disease superimposed 
upon starvation. These sections were capable of expanding to two or 
three hundred beds if the civil authorities erected temporary buildings. 
The most profitable work was done where the Array ran the hospital, 
expanded as above, with the help of civilians recruited by the district 
magistrate. When sufficient doctors and nursing attendants had been 
found an d trained and the pressure began to relax, the military staff 
with their tent were removed to an area in which a new need had 
arisen, the civil authorities continuing to run the famine hospital 
A tvpical atample of the mobility and resources of the military 
units was shown when a sudden emergency arose on a large island on 
the Ganges delta The population of ibo ooo had but one small 
hospital of twenty beds. A delay had amen in the erection of the 
famine hospital due to lack of materials and the difficulty of shipping 
them. The situation became critical owing to the great increase of 
sickness on the island. A military' tented hospital functioning on the 
mainland was struck, packed and loaded on barges. The barges 
arrived early one morning and the entire equipment had to be tran 
shipped by the orderlies on to country boats to proceed to the centre 
of the island by a water channel. One of the country' boats containing 
the iron beds overturned and the beds went to the bottom. The officers 
and orderlies went in after them and salved them all and by nightfall 
the enure tentage, bedding and equipment had been unloaded at the 
site. Erection of the tents commenced the next morning and by 4 pun. 
the same day the hospital was complete and eighty patients were in 
the beds- The civil famine hospital was completed a month later ar>d 
the military unit withdrawn. 

Distasa Encowiterrd 

Three types of patients were treated in the hospitals 

(1) Those suffering from starvation only 

(a) Those suffering from starvation plus disease. 

(3) Thoae suffering from acute disease. 

Inaxihpn. - Those suffering from acute starvation could be divided 
Into four groups 

(t) Collapsed cases likely to die unless nourished by parenteral 
methods. 

(2) Collapsed cases capable of taking fluids by mouth. 

(3) Cases capable of taking a simple milk diet- 

(4) Cases likely to be able to look after themselves in a few days. 
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and tact of individual officers Some achieved astronomical results; 
others were less successful 

A forther difficulty was to ensure that quinine was actually taken 
by those for whom it was intended "When the villager found that 
quinine tablets had a monev value he would collect as many as 
possible for himself and his family and promptly sell them m the 
black market So common was this practice that most officers m 
chaise of mobile treatment centres and hospital outpatients made the 
villager swallow the day's supply in their presence and by wo rking on 
one area for seven daw they were able to ensure that the total dose 
reached its destination 

It became obvious that the target of 8.000,000 could not be attained 
by the l im ited resources of the Army alone and medical students from 
Calcutta were asked to volunteer. The response was good and they 
were organized into teams and equipped with swift remedies and 
stocks of cholera vaccine and lymph. They worked in our centre for 
a week and during that time generally succeeded in protecting 50% 
of the population and got a complete course of quinine into the 
malaria sufferers Being Bengalis themselves and not being in uniform, 
they were able to gain public confidence quickly and some of these 
teams did excellent work. The net result was that the target of 8,000,000 
was far exceeded and over 10,000,000 had been protected by the end 
of March As a result no serious epidemic occurred and the situation 
came under control. 


At the height of the campaign it became evident that the forces of 
non-cooperation were ■working to stir up public hostility. On several 
occasions officers and sepoys were interfered with in the performance 
of their duty and on one occasion while inoculating and vaccinating 
in a large market an officer and two orderlies -were set upon by an 
organized mob and badly beaten up The situation called for delicate 
handling. To take severe disciplinary measures against the village would 
give the matter undue prominence and would only precipitate an 
outbreak of opposition and hostility to the .Army and its relief work, 
br eaking down at a stroke the confidence so hardly built up by weeks 
of patient work. On the other hand to protect the teams by armed 


guards would provide the Japanese with an opportunity to say in 
their propaganda that the British v\ere pumping poison into the 
people of Bengal at the point of the bayonet A senior officer approached 
the leaders of the community in which the disturbance occurred and 
reasoned with them, pointing out the folly of such behaviour. In the 
end, he succeeded in getting them to promise to m aint ai n order among 
their own people if he would come himself and carry out the inoccula- 
tions at the next market day. On the appointed dav, the officer and two 
orderlies arrived with bags of sv\ eets for the children and cloth for the 
old and infir m and the public queued up and received their pnek and 


no more was heard of disturbances or nots 
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(a) Cholera. 

(3) Baal lory dysentery 

(4) Amoebic dysentery 

It was not possible to have laboratory diagnosis carried out In the 
more remote hospitals and a hit or mm method of treatment had to 
be instituted All acute diarrhoeas were treated as cholera with opium 
and essential oils and intravenous saline if collapsed. When the acute 
phase had passed and the condition did not unprove sulphaguarudme 
3 gm, was administered followed by t J gm. four hourly for forty-eight 
hours. If the condition still failed to respond omcrbtc dysentery wai 
suspected «n d a course of emetine instituted. It was unsaentihc and 
perfiaps haphazard but the diagnosis often had to be made and the 
treatment earned out by a very junior officer with limited facilities in 
the most trying conditions. 

Sktn conditions -The lowered nutntional state of the dan led to an 
enormous increase m scabies and thin infections. Phagedenic ulcers 
were common and resistant to treatment. Scabies was rampant and 
indents of sulphur ointment were by the ton Nephritis wns a common 
complication of infected scabies. 

Cholera and smallpox - Cholera and smallpox cases were not usually 
admitted to hospitals except in collapsed states. The lack of suffiaent 
nursing staff made it difficult to look after them and as they did fairly 
well if looked after in their own homes by thar own relatives, the 
policy was to protect the contacts by inoculation or vaccination and 
visits were paid by the medical staff to houses. 

Deficiency diseases - Frank cases of scurvy and ben ben were not 
common. Millions of vitamin B tablets were distributed and people 
were often driven by extreme hunger to cat root* and herbs and the 
husks of nee thereby acquiring vitamins B and C. Fish could be caught 
easily in ponds and channels and thus their requirements of vitamins 
A and D were provided for 


Conclusion 

The Bengal famine was a tragedy and disaster of the greatest 
magnitude but it may have its blessings if it has taught the common 
people to eat other grains besides rice and has shown the folly and 
vulnerability of a race living on one staple article of diet. Also there 
has been a great development of hospital mindedness among the 
country people. For the first time in its history Bengal has seen and 
valued well run hospitals in the country districts and the public 
health problems thrown mto prominence by the ftunine may lead to 
great post war developments in curative and preventive medicine. 
The public mind is at least prepared to receive them. 
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h capital, depending on a pump in the ground* for water and on 
paraffin lamps and candid for lighting Rumour tvas rife and the 
a Arm) eager!) awaited. 

One day I accompanied a German medical officer to tome British 
dressing stations in the suburb of Oostcrbeck. They had been con 
stand) changing hands, being situated in on area for which both 
sida fought hard and on this day were more or less in German hands 
It was her e that one of the great impressions was made on me it con 
ceroed the behaviour of the casualties m these dressing stations To 
a typical case we entered a room m a small house and found in 
neat lines on the floor the wounded on stretchers. The) had been hit 
some days previousl) thar rations had expired early and water was 
not eas y to come by They had been in ibe middle of a battle now 
famous for its fcroat) da) after day, with little respite, and unable to 
move themselves to better cover The house had been hit and the 
medical orderlies looking after them were wounded themselves and 
yet the) were all perfect!) cheerful and composed and gave no sign of 
what the) Were going through such universal courage under such 
continuous stress was a wonderful thing to see. 

A local armistice was arranged and many of these wounded were 
got back to St Elizabeth's, and to a barracks at Apddoorn allocated 
to us by the Germans for use as a proem hospital operations, no 
longer earl) were done for them. At first we did not appreciate how 
nearly at the end of their tether some of them were and disaster* on 
the operating table were with difficulty avoided we soon learned our 
lesson and with the aid of blood from Dutch volunteers m apparently 
limitless quantities, and other measures, the) nearly all survived this 
phase. I kpow one of my cases had at least 14 pints of good Dutch 
blood. Many of our cases at St. Elizabeth 1 on the contrary liad been 
operated on early we soon had ocular proof of the efficacy of early 
wound surgery as we watched the progress of the two classes over the 
next week or two 

From Apeldoom as they became sufficiently fit the wounded were 
taken to Germany The medical staff became redundant and we made 
plans for escape. I and three others were among the first to get out 
through the wire one daA night, and two dayi later we made contact 
with the Dutch Underground which henceforth took us under its 
very efficient wing 

We lived for five weeks with a Dutchman, bis wife and little 
daughter who cheerful!) risked their Lives daily at tins dangerous 
game of hiding Allied troops, until an organised attempt at craning 
the Rhine to our own hues, brilliantly organized by the Underground, 
met with failure m the shape of some German sentries we were mostly 
recaptured, tome bang killed and wounded in the proven. 

Some of the events which made deep impression on my mind have 
been described there were many others too numerous to mention 
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Lastly (here has been a big swing over from suspicion of and hostility 
to tiie Army m Bengal Never has the reputation of the British and 
Indian Annies stood higher in the minds of the common people and 
that in itself is no small facto; in the wai effort while Bengal remains 
a base and the main line of communication to the wai in Burma. 
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EXPERIENCES OF A MEDICAL. OFFICER WITH 
A PARACHUTE UNIT AT ARNHEM 

MAJOR C J. LONGLAND, k.a m , c , 

Surgical SjMtaltst, Parachute Puld Ambulance 

I have just returned home from a German prison hospital, and I have 
been asked to give you some account of the experiences at and after 
Arnhem of the parachute unit with which I was a suigeon I have 
nothing erudite to say on the subject of suigery, but several profound 
impressions have been left upon my mind as a result of our cxpeiienccs. 

Our landing on the afternoon of Sunday, Septeinbei 17, 1944, left 
nothing to be desired, thanks largely to the previous thorough bombing 
and suating by the RAF; we reached out particular objective, Si. 
Elizabeth Hospital in the western part of Arnhem, a little later than 
we expected, because of the strength of the opposition encountered as 
the brigade we were with forced its way into the town 

The hospital welcomed our arrival about midnight enthusiastically 
and gave us all the accommodation we needed and we set to work 
there and then. Next mot rung we found that the operation was not 
going according to plan and the hospital was recaptured by the 
Germans, 

For the next lew days chaos reigned, and confused fighting 
fluctuated in the streets around us Jnside the hospital we treated 
casualties as they were brought in by both sides and by Dutch civilians. 
We were hit from tune to time and suffered a few casualties By the 
fourth day it seemed clear that the enemy were firmly in control ol 
our neighbourhood The Germans had marched off most of the unit 
when we were flrst captured , leaving only the two suigical teams; 
we v/ere steadily receiving casualties and were in consequence short 
of men to look after them In tins impasse the Dutch staff came to our 
rescue, and I believe every one of the nurses volunieeied to stay on 
and help us, battle 01 no battle, so tlrat between us we weie able to 
give good treatment. 

Though for a week the Germans made no attempt to guaid us we 
v/ere a completely isolated community, fed by the reserve food in the 
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and together they add up to a monument to the devotion shown by 
the Dutch civilians to us and to the cause we represented, liberation. 

Being liberated, as I myself was a month ago, was another moving 
experience, not so much from a personal point of view as a recent 
prisoner, but to witness the cherished hope of years coming true to 
men of many nationalities and status in a prison hospital There was 
no wild delight and little demonstration even among the less stoic 
races They, as it were, awoke from a dream into the light of day and 
rubbed their eyes , 
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EXPERIENCES OF GERMAN MEDICAL SERVICES 
AS A PRISONER OF WAR 

MAJOR a. S, TILL, h-A-M-c. , 

The impressions of the German Medical Service which follow are 
those of a prisoner of war in the years 1943 and 1944. after capture 
with a Fidd Surgical Unit on the island of Cos in the Dodecanese, 
and later when working in a P o W hospital m Germany 
The German medical arrangements for the invasions of Cos and 
Leros were surprisingly lacking in personnel equipment and orgamxa 
bon No medical unit was landed with the invading troops, and there 
was a quite inadequate number of doctors and medical orderlies. 
They had no facilities for operating on their own casualties, so that it 
fell to our lot to treat oil wounded m this area. Sue weeks later, on 
Leros, where the Germans had expected and sustained heavy casual 
ties, many of their wounded were treated by British medical units 
captured there, and m addition 450 seriously wounded were evacuated 
to Cos without any previous warning No accommodation other than 
a church some straw filled outbuildings, and the open air were 
available there, and there was no surgical help except our own and 
a young German surgeon recently arrived The resulting confusion can 
be imagined Most of these cases had had no treatment at all for four 
or five days. They were in a bad way and were no credit to the 
organizer of the medical side of the invasion. 

The military training of German doctors differs a good deal from 
our own. Three months drill on the square precedes their appointment 
as R.M.O which m the first instance carries the rank of warrant 
officer Many of therr M.Oj were unqualified medical students, or 
had had their clinical training curtailed by the pressing need of the 
Army or the closing of Universities due to bombing They were 
s urprised that we had specialist anesthetists and full time resuscitation 
officers, which they themselves had not got. 

The medical orderlies, who incidentally were all armed with auto- 
matics or nflea, worked hard but had evidently had little trai ning 
Most of these orderlies, who it must be remembered were with 
front-line troops, were of low medical category One had active pul 
monary tuberculosis, another had recently undergone a partial 
gastrectomy and several were ticket of leave men, who had been 
released from prison for conscription in the Wehrmacht One showed 
us his papers from Dachau. 

The medical treatment meted out by the Germans even to then- 
own wounded was not good by our standards. They did not th.nk that 
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actually brutal. Thar interest in cases sometimes showed a desptcahlc 
Hrvn minatinn between nationalities. P o \\ hospitals w ere obviously 
f tailed b> a poor type of German dottor though some of the con- 
sultants who ocean email > vmted the camp were helpful and the 
surgeon under whom I worked \cas always correct in his dealings 
with his patients and ourselves German ideas of treatment did not 
always agr ee with our own and often required tactful adjustment. 
Their management of war wounds was certainly greatly inferior to 
that to which we were accustomed at home 
Am alleviation of the lot of the P o \\ patient in hospital was due 
to the Red Cross, and to the prisoners themselves and the Allied 
medical orderlies who worked devoted I) under difficult circumstances, 
rather than to the Detaining Power 

The German Commandant often informed us that Du dmischt 
Median iteht srhr hoch, but from raj experiences during the war I 
have yet to be convinced of this. 
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ORGANIZATION AND TREATMENT IN 
GERMAN MILITARY HOSPITALS FOR 
PRISONERS OF WAR 

CAPTAIN AUSTIN O HEWER, u.o, tAJLC. 

I was a prisoner of ■war fur exactly four years and one week and was, 
therefore able to see a certain amount of German medical organization 
m different phases I hope I am not biased against the Germans and 
their medical work by having been in Gefangenschaft, but it must be 
understood that a prisoner of war has only limited opportunities of 
seeing German hospitals and German medical work. 

First stage - When we were first captured m 1940 we saw the Germans 
m a triumphant phase, with the inevitable display of bombast and 
forced efficiency Certain factors did impress us at this time, including 
such things as their mobile surgical equipment, completely self-contained 
which moved up rapidly with their forward troops and which were 
prowled with ample personnel who obviously knew their job We 
noted also their ambulances, which appeared to be of extreme! > good 
dengn, and there were plenty of them Altogether we thought dictr 
medical organization well rehearsed Incidentally it was in that 
phase that I had my only experiences of Teutonic abuse and personal 
aggression which lasted a few weeks. 

At a later phase these signs of efficiency would not have made the 
least nnpreasion on us when we had bad time to get used to the British 
methods which were coming into force. 
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blood and plasma transfusion was really a practicable front-line 
procedure, and got very worried if we ever gave more than half a 
litre of blood I saw no attempt to give proper prophylactic courses 
of sulphonamidc Their paper bandages were hopeless for profusely 
discharging wounds On several occasions anaesthetics were dispensed 
with, though we had good supplies to hand 

We were particularly struck with their lack of interest m elementary 
hygiene. No Jatnnes were dug for days, and some hundreds of soldiers, 
prisoners, and sick were allowed to defecate anywhere around the 
hospital buildings The wards attended by the German MOs were 
often filthy, with stale food, discarded dressings, and blood-stained 
uniforms and equipment lying about Black clouds of flies surrounded 
the dying, and inevitably most of us developed diarrhoea 

Conditions in P o W hospitals varied In my own case I worked for 
some time in a predominantly French camp, which included, however, 
prisoners from all the Allied Nations, and some women and children. 
The total population with satellite working camps was about 60,000. 

Each nationality had a sick bay or ‘Rcvier’ of about 20 beds, where 
enormous sick parades were held daily, and minor illnesses were treated 
with the very limited facilities We were often obliged to look after the 
more seriously ill patients whom the German M O had refused for 
admission to the hospital proper The hospital itself was a wired-m 
compound containing long wooden huts accommodating about 1,000 
beds, and looked after by six German and fifty Allied doctors. The life 
of a patient in hospital was certainly easier than in the camp, but from 
the medical point of view it still left much to be desired, compared 
with the treatment German prisoners get in British hospitals 

Beds or double bunks with clean covers were provided, but fuel 
was scarce and the light too dim to read at night All admissions and 
discharges weie bathed and delouscd Food and medical supplies 
were inadequate, especially dressings, plaster of Paris, sera, and sulpha 
drugs Fortunately Red Cross parcels were m good supply at that 
time, and for many made the difference between life and death. 
The operating theatre and aseptic theatre for doing minor operations 
were well set up for ordinary general surgery, much of the equipment 
had been brought from France Gloves and linen were limited and the 
German surgeon habitually operated on four or five cases wearing the 
same gown and gloves The X-ray room with a fluoroscope, and a 
laboratory for simple investigations, run by a Russian doctor, com- 
pleted die establishment of the hospital Documentation of the patients 
was good, and was carried out by prisoner interpreters who translated 
the notes of six different languages into medical German 

Of the German doctors with whom we came in contact, some were 
reasonable and painstaking in their work, but the younger ones were 
often ignorant and arrogant, and their ciders not infrequently had 
little interest in the welfare of their prisoner patients, and at times were 
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txy, and the German medical officen teemed to consider our keenness 
hi this both unnecessary and surprising We gathered that they relied 
more on salin e solutions than on blood. 

The supply of lulphonamidcs was very limited, and almost entirely 
confined to a sulpha nllamidc preparation known a* eubasm . 1 We 
were again largely dependent on the British supply for this group of 
drugs. We could not obtain from the Germans any information of any 
of the later sulphonamide preparations, and I do not t hink that they 
were using any of the new ones for their own wounded at that time. 

There was one antiseptic solution known as nvanol' which appeared 
to be m general use in any hospital that I saw It was, I believe, a 
flavine solution, and teemed quite effective and useful for general work. 

We were able to obtain fairly good quantities of plaster of Paris 
bandages, and, on the whole, the quality of this was good I think we 
employed pilaster work more generally than the Germans. 

With regard to diphtheria, of which we had a number of cases, 
especially among the French, we were told by the Germans that 
8 000 units of antitoxin was enough for any case, but we managed to 
overcome this difficulty, and obtain further supplies by vanous means. 

Equipment against typhus was non-existent from German supplies, 
and we relied entirely on the outfits and prophylactic measures 
pn-omptly supplied from home and sent us by air I believe the Germans 
were astonished at the things sent us, and seemed surprised at the 
measures we took. 

There had been an outbreak of typhus at this hospital before I 
arrived. A number of our German guard, and the German doctor in 
charge of the bospntal, died as well as a good number of the Russians. 
Eight of our twenty two British orderlies caught it, all of whom re- 
covered. The Germans and the Russians seemed to be specially sus- 
ceptible to the disease, and we learnt from a German medical officer 
some of the typhus conditions on the Russian front and the measures 
taken to deal with them. We were told, for example, that they used 
atebrin and intravenous calcium gluconate, but little could be done 
in segregating the cases during an outbreak. 

It was here that I saw real famine cedema amongst the Russians. 
A number of them were brought in dying of starvation, and it was 
only after losing several of them that we learnt a method of feeding 
that prevented further deaths in our small hospital 

In a near-by Russian camp consisting of many hundreds of Russian 
troops we were told that a huge percentage of them had died of 
starvation within the spwice of a few months. Of coune I cannot vouch 
for this myself; but we later learnt from the Russians themselves of 
events of even more distressing character which can never be 
forgotten. As far as we could find out there were no medical arrange- 
ments in the camp and I believe few Russian doctors were allowed to 

1 ‘*“ Utcr paper by Dr F H. K. Gcten, p*je 357 
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Second singe. - For the next few months, three of us were in charge 
of some tlucc to fom hunched British wounded in Belgium We were 
woiking in n convened school building, and dependent almost entncly 
on medic il supplies we had obtained fiom British ambulances, receiving 
no help fiom any Gciman souicc Then medical oigamzation con- 
sisted mainly m haiassmg us to send on as many eases as possible to the 
woiking camps, and throughout, all of us, including all the wounded, 
woie deploiably shoit of food We realized eaily why wounds failed 
to make an> sign of healing, why fiacturcs were very slow in uniting, 
and I saw foi the first time hunger oedema I think I can fanly say 
that at this stage, following the invasion and fall of France, no medical 
oigamzation had been worked out by the Gcimans foi prisoners 

Tow aids the end of 1940, as the result of the good help of the 
Amcucin authoiitics in Gcunany, we were all moved out of Belgium 
into Gciman}, and theie oux wounded were able to come under 
bcttci oiganizouon, as they wcie put into camps in winch much of 
the medical supplies wcic provided by means of the Bntish Red Cross 
Prioi to this, had it not been for the good offices of our Belgian friends 
om wounded would have fared badl) indeed 

Hurd <;lnge - I spent the next shoi t stage in Poland, where the 
Gciman oiganizauon was negligible In a large camp and hospital 
we wcie to a gicat extent dependent on our British supplies for treat- 
ment. The war wutli Russia wars obviously occupying the German 
medical personnel almost wholly as far as w r c wei e concerned We 
1 eccned no help from them whatever that I can rcmcmbei, and one 
of oui mam concerns w\as the possibility of an outbicak of typhus, for 
which we sow that no provision had been made by the German 
nuthoi ltics 

Fovrlh s Inge - Fiom Poland I was moved to Thunngia, where, 
noth lluec othci Biitish medical officers, 1 worked m a hospital I w'as 
theie a considerable time, and I was able dieic to learn most of the 
German military medical organization The hospital contained about 
three bundled beds, and oui patients weic Americans, Bntish, 
Russians, Fiench and Scibmns Fai from being prejudiced, we were 
prepued to be impressed by Gennan oigamzation and equipment, 
of which we hcaid much, but at no time did we see anything of any 
outst inding ment whatcvei We had die use tw*o mornings a week of 
the oper rung dieatic of the local hospital, but the equipment of dus 
pi ice, which the Germans thought highly efficient, w’ould here be 
considered mediocre They had a fairly good X-ray outfit which wc 
used 1 good deal, but m die suigical woik wc used British equipment 
almost cnuiclv 'While lieic, w r c had about one hundred of die Dieppe 
Canadian wounded brought in, and wc were most diankful for die 
supplies which wc had asked for, and which had been so promptly 
sent us by die Bntish Red Cross 

\V«h regard to blood transfusions, die Germans had very hide to 
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CAPTURED GERMAN MILITARY HOSPITALS 

UEUTENANT-COLONEL CHARLES H. ARNOLD >tc. os. army 

The rmurfa and opinions m this discourse are based first on persona] 
observations in the Brat area, the Brittany Base Section, Chse Base 
Section, and in the advanced areas particularly in Belgium. In 
addition to personal observation, information has been obtained from 
American and Allied surgeons, as well as from German military 
pmooer-of war surgeons and their corps men. It is interesting to note 
that from each source practical!) the same information was obtained 
all of which supports the opinions of the writer 

The general physical condition of most prisoners of war is below 
that of the average American soldier The routine physical examina 
don given each pnsoner-of war when he b processed established the 
fact that the average physical status of the German soldier at the 
front during the last half of 1944 to the present 11 decidedly inferior 
to that of our men. Especially bad phyiicall) were the Russians, 
Poles, Italians, and others fighting in the German Army 
The physical status of pmonexs-of war taken recently is definitely 
lower than that of those taken two months ago Prisoners have been 
taken during the last week near Bastogne from special battalions for 
specific deficiencies - a battalion for the dea£ one for gastric ulcer etc. 

A twenty four year-old pnsoner-of war battalion medical officer 
stated that their medical supplies were adequate, that weekly 1 rupee 
tions were made for lice, physical fitness, etc. and that their principal 
diseases were bronchi to, rheumatism and colds. He stated that they 
had plenty of well trained medical officers. Enlisted men briefed the 
tame day did not agree with the medical officer 

Many cases of infected compound fractures were treated by 
irrigation and not by dosed cast method Sulfa drugs are used by 
them but I failed to find anyone who had heard of penicillin. 

No partiality was shown by us in the care of their sick and wounded. 
Plasma, blood penic il l in , etc. were used where mdimh-d nnd 
emergency operations were performed promptly I understand that 
thor policy has been essentially the same* in so for as their supplies 
would permit, likewise aid men in the field both American and 
German, render service to each other Praoners-of war nurses taken Last 
fall in Bnttany were of aD ago and were nearly all nurse aids. 

Men who had trench feet on the Russian front one or two years ago 
and were taken on the Met* front in November did not respond to 
treatment as the fresh cases did. Incidentally in my opinion a of 
trench feet of hospitalization seventy' should not be exposed a second 
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work as medical officers or in any medical capacity, and they weresenl to 
the salt mines as ordinary' prisoners 

Fifth stage. — During the next phase in 1943? the German personnel 
in our hospital were one day specially paraded and given certain orders 
We were able to find out afterwards that orders had been received 
direct from Berlin that henceforth the British prisoners were to be 
treated reasonably and correctly, and this made our routine definitely 
easier. 

It was also at this time that m this hospital we were receiving batches 
of American and British bomber crews from time to time They came 
in from German hospitals in France and the Netherlands, having in 
most cases been brought down a week or two previously' They were 
in the main seriously wounded, and they used to arrive after two or 
three days’ journey' m railway' vans attached to goods trains We 
always made a point of meeting them at the station with as large a 
force of medical orderlies as we could get together, as we had to carry 
them a considerable distance on stretchers, no other transport being 
available Here, I may' say, the Russian, French and Serbian order lies 
vied in their keenness to render any possible aid to their Allies, and 
defied completely all German efforts to discourage any sign of friend- 
ship and good feeling towards the Americans 

These wounded coming from German hospitals w'ere accompanied 
with voluminous medical notes, but very' neglected wounds Most of 
them had been X-rayed, and the X-ray’s came with their notes From 
them we heard much of the overcrowded military hospitals with 
German w'ounded, and the obvious shortage of German medical 
personnel. 

Conclusion 

In the very frequent discussions that we had among ourselves, we 
came to the conclusion that there was nothing of any outstanding merit 
in the much-vaunted organization of the Germans This conclusion was 
amplified by' the discussions we were able to hold very occasionally 
with German medical officers We learnt, too, that the Germans were 
very hard pressed for hospital accommodation for their own w'ounded, 
and that there was a definite shortage of medical officers I believe 
they had great difficulty m the supply of artificial limbs for their own 
wounded, and that accounts for the British amputation-cases having 
received no artificial limbs for three y’ears, except such as we ourselves 
put together for them 

We British medical officers made deliberate efforts to guard against 
prejudice and antipathy towards the Germans, which might have 
been detrimental to our w'ork, but we were disappointed at being unable 
to gain new' experiences of medical methods from the enemy, and I 
believe they' had little new to contribute towards military medical 
organization. 
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information which might be relevant to the proceeding* of the 
Conference, the Chairman kindly invited me to attend 

I will refer briefly to some of the German medicament*. Eubasin 
n a German trade name foe fulphapyndine Rivanol it 2-ethoxy 
6 9-dlammoacndine lactate. TUvanol appear* to be a very popular 
wound antiseptic in Germany It ha* been tested m Britain by 
Professor J McIntosh, who conoder* it les* satisfactory than proflavine, 
at feast for the treatment of experimental anaerobic wound Infection* 
m animals. The German S E.E. analgesic mixture consist* of 
scopolamine, eukodal and ephetonm. Eukodal a a morphine 
substitute (ddydroxy-codanone hydrochloride) and ephetonm is 
synthetically prepared ephednne. German turgeons apparently use 
the *S, F-E- mixture for minor operations, for which British or American 
surgeons would u*e thiopentone ioluble ( pentothal lodimn ) 

The German publications to which the Medical Research Council 
have had access support the view expressed by previous speaker*, that 
blood transfusion, and serum or plasma infusions have been used much 
less by the Germans than by the Allies, and that German surgeons 
seem to have a rather widespread fear of transfusions exceeding 500 c.c. 
in volume. Among the artificial blood substitutes tried by German 
workers have been tutofusm, a crystalline solution, and periston, 
described as a pharmacologically indifferent colloidal solution which 
will persist in the blood stream for twelve hour*. Details of an improved 
form of periston known a* periston 3 5 were published in the 
German Literature m 1943 but there are indications that it did not 
prove really satisfactory and was used only because of a shortage of 
plasma. 

The principal novelties in German war surgery indicated 
by the literature have been the application of 4-uminomethyi- 
bemene-sulphonamide ( marfaml ) for the local prophylaxis of gas 
gangrene, and the use of the KGntJcher nail to unite fractures of 
the shaft of the femur or humerus. Marfa nil u a drug of the sul 
phonannde type, which was originally prepared by American 
chemist*, but discarded by them owing to it* poor effect against 
streptococcal infections m animal*. It n active tx niro against the 
organisms of gas gangrene and against streptococci (including 
sulphrmamide resistant strains) It has the advantage of not being 
antagonized by the presence of pus, but it is quickly inactivated m 
the presence of whole blood. It is thus of little use when given 
syitemicaliy but it may have advantages for the local prophylaxis 
of wound Infections. German surgeons have used it chiefly in com 
binatian with sulp h a n fla m ide as marfanibprontftlbin powder for 
local insufflation on wounds. The ‘KOnticher nail has been the subject 
of a number of German publications abstracted in the BtlUtm <f Wax 
In a paper published m Germany in 1943 it was 
claimed that this appliance had revolutionized the treatment of 
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time but be sent to anothet theatci 01 held heic ns a replacement 
after the cold weather has subsided. 1 

A lower standard of medical care is constantly reflected m the 
prisoner s-of-war. In the Iaigc piison camp ncai Brest whcic 33,000 
were held foi a shoit tune, following the fall of the port, German 
medical officers wcic made use of tcmpoianly to hold sick call and 
run a dispcnsaiy with a few dozen beds It was ncccssaiy for us to 
order the transfer of a number of these patients to a hospital although 
the German medical officers felt that the caic they wcic lccciving in 
the dispcnsaiy was wholly adequate 

The U.S. medical officer in chnigc of the dispensary ncai Bastogne 
stated that the prisoncis-of-wai were gcncially dissatisfied with 
their own medical officers and piefcircd ours, that 10% of all 
prisoners-of-war arc on. sick call as soon as they enter the enclosure 
and most of this number arc immediate hospital eases. He stated that 
100% arc lousy and 75% have scabies. 

The condition of the hospitals which we captuicd fiom them wa* 
invariably filthy. Plumbing was out of 1 epan in most instances as well 
as heating plants, electric wn mg, and otlici equipment. 

The poor training, lack of skill and evidence of irresponsibility of 
their medical officers arc reflected in the unsatisfactory care of their 
sick and wounded. 


l'EDRUAHY 1945 

GERMAN LITERATURE ON MILITARY 
HOSPITALS 

F. H. K. GREEN, HD. 

Medical Research Council 

After listening to the very mtcicsling, and sometimes tragic and 
gruesome stones told to the meeting by speakers with fiist-hand 
cxpei iencc of Gciman mihtaiy hospitals, I am diffident of contri- 
buting. to the discussion, since my own infoimalion must be legarded 
as no ncai ci than thud-hand It is derived chiefly fiom papers 
published in Gciman medical journals which have 1 cached this 
country dui mg the war, but paitly, also, fiom unpublished data 
forwarded to the Medical Rcscaich Council fiom the Aimy Medical 
Dcpaitmcnt and fiom othci somccs. As Sccietaiy of the Council’s 
War Wounds Committee, I lcccnlly piepaicd foi that Committee 
a short lcvicw of Gciman woik on war wounds and lnjmics ns 
indicated by papcis absti acted in the Bulletin of War Medicine between 
September 1940 and February 19/55, and as this icvicw contained 
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fractured femur in Germany during the wai The nail is three- 
flanged, so as not completely to block the marrow cavity, and is 
driven into the fractured shaft of the femur through the top of the 
greater trochanter It is a form of treatment which may obviously 
be very dangerous in inexpert hands, and a certain number of 
disasters following its use have m fact been seen in German prisoners 
of war 

Considerable publicity has been given m Germany to methods of 
locating metallic foreign bodies by a high-frequency apparatus, 
apparently similar to the Amen can ‘Moorhead locator, 5 and by a 
special radiographic appliance called the ‘boloscope, 5 made by 
Phihps of Eindhoven Knowledge of the German metal locator 
first reached this country through a Nazi propaganda broadcast, and 
it is of interest to recall that on the basis of this broadcast, two of 
Professor S Russ’s assistants at the Middlesex Hospital were able 
to build a working model of the locator Their conclusions about it 
seemed to tally with those reached by vanous German authors, 
namely that this particular appliance is of use only for detecting 
the presence of foreign bodies which are fairly superficially situated 
The use of the ‘boloscope,’ of which details have been published m 
several German papers, seems a much more promising way of 
localizing foreign bodies 

One of the previous speakers mentioned a German trial of 
mepacrme and calcium gluconate for the treatment of typhus fever, 
papers on this treatment were published m Germany in 1942, 
and were abstracted in the Bulletin of War Medicine Hie abstractor 
had commented, however, that the suggestion that mepacnne acted 
on the causal organism of typhus was not supported by the evidence 
quoted in these papers, and it appears that the treatment has since 
been abandoned as unsatisfactory 

All m all, the evidence presented in recent German publications 
supports the view expressed by other speakers at the Conference, that 
the average standard of German medicine and field surgery has 
shown a sad dechne during the later months of the war, probably 
owing to an acute shortage of well-trained medical personnel 
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AXIS PRISONERS OF WAR IN A BRITISH 
HOSPITAL 

COLONEL R- H. C. PRYN 
Ofiktr 4 Prittntr-^f War HoSptid 

Tbc hospital I have commanded since October last is a curious hybrid 
unit adminis tered by the officer commanding the hospital, who deals 
with the medical ride of the administration, and a camp commandant, 
an infan try officer who command* the guard and u responsible for 
the clothing pay security ettx, of the prisoners. Certain subjects arc 
very much border hue and unless perfect co-operation obtains be- 
riveen- these two officers, a delicate situation u created especially as 
the prisoners are quick to sense the position and play off one officer 
against the other I am fortunate in having perfect co-operation from 
my opposite number 

No prisoners of war could be better housed The hospital with its 
adequate equipment a a standard newly built ELMS hospital of 
500 beds situated on high ground overlooking the Severn and in very 
beautiful country 

I had had same experience with smaller numbers of prisoners nursed 
in British general h capitals with very iketchy security precautions in 
the Middle East. I had never dealt with them in bulk before and I 
was surprised to find that they are permitted to use the Fascist salute 
when without headgear As the} are usually hatless, this n the normal 
salute one must expect, and no disrespect a intended by it. 

Perhaps the characteristics of the prisoners and the means of 
dealing with them can best be illustrated by relating a senes of 
incidents. 

Shortly before Christmas I received a request from the German 
camp leader that lights out be at 12 midnight on Xmaj Eve and 
Xmas Day and that midnight mass be held for the Italians. There 
had also been complaints that the hospital routine was too rigorous. 
I informed both cainp leaders that I was unable to grant their requests, 
though I would give them an hour’s extension, and that they were 
and would continue to be treated exactly' according to the letter and 
spirit of the Geneva Convention. The surgeon next reported to me 
that a portrait of Hitler had been introduced into the Christmas 
decorations as a centrepiece. My first reaction was that it would be 
removed at once, but I was informed that certain instructions, a 
copy of which was not at that time in my potwwm forbade this. 
As these instructions are meant to apply to camps, and the conditions 
m * hospital with Bntoh orderlies constantly among the patients are 
very different from those in a camp I decided that the portrait must 
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nr a cleared, repentance u abject and all n set for the next cycle. 
Such incidents as the following illustrate the type of thing A patient 
reported at the linen change that he had a slight spht in his pillowcase 
The N GO in charge of the ward considered that it was serviceable 
and could be used is hereupon the frenzied patient seized hu pfllov. 
and tore it to shreds scattering the feathers to the four winds of heaven. 

In the tuberculosa ward great difficult was encountered in hghang 
a stove. The order!} failed and two patients failed whereupon the 
others recently removed from the S I list, struggled from their beds, 
detached it from the flue and earned it into the grounds 

We have a detention block where malefactors are incarcerated. 
There little beyond segregation and depnvation of cigarette rations 
which can be used as a deterrent for a bad case, but a simple hygienic 
regulation ha* been very successful. In Rules for Detention Barracks 
it a laid down that the hair must be kept short. On commitment to 
the detention block a somewhat severe haircut takes place and has 
a very sobering effect, as I talians are very hair-conscious and some 
even keep their locks in shape by a hair net on retiring 

These incidents vnll give an insight into the Italian character 
They are very chfldnh and must be treated as children. They" react 
well to praise and cannot be controlled by any ngid code of discipline, 
they must sometimes be ridden with a loose rein and at other times 
be curbed 

Types of casts -Over half the beds in the medical division are 
occupied by tuberculous infections of the lung pleural and peritoneal 
canty A good number of chronic Flexner anwrbic dysentery earners 
are dealt with and an odd case of liver abscess is encountered. 

The surgical division a mainly occupied in operating on Italian 
inguinal hernias which appear to be very prevalent, though I rather 
suspect that they save them up to be operated on by us. 

The German cases are chiefly orthopxdic from the Luftwaffe and 
Army and immersion feet from the Navy and Merchant Navy 

Visitors tad t nspcrtvy officers -A P o W hospital is the most visited 
and inspected of any hospital. In addition to the usual vmts of 
administration medical officers consultants, command district and 
area com m a n ders and thar stafls there arc visits from rep r esentatives 
of the Protecting Power, Foreign Office, International \ M.GA. and 
of the Mixed Medical Commission which decides on cases for 
repetnatioa. 

Gmdiision - Though my remarks may have given the impression 
that the hospital a in a perpetual state of turmoil, tins n not the ca ae , 
and the general atmosphere a one of peace which has become stiU 
more marked since the introduction of raters. Occupational therapy 
and gardening are afro a help 
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be removed to a\ oid incidents I sent for the German leader and told 
him that his action shoved lack of co-operation, that the disp la y oi 
the picture was provocative and that I expected it to be removed on 
Twelfth Night; dt the same time I reported my action toPWi and 
asked for covering authority. Twelfth Night came and as the letter 
failed to materialize I had to emulate Nelson at Copenhagen and 
give orders for the removal of the picture There was a certain amount 
of immediate reaction which took the form of a small epidemic of 
operation refusals 

Shortly after this there was an incident in the German ward in 
which a very nasty young pup of a Nazi officer v r as involved, who was 
also the artist responsible for the picture As he had only an hysterical 
paralv sis following an organic one due to a lesion of the radial nerve, 
I fired him out of hospital Harrowing protests to the Protecting Power 
followed from him, but produced no change, and authority was 
vindicated and consolidated 

The Germans are w ell disciplined and will give little trouble if one 
makes it clear that one will stand no nonsense Also one must smell out 
and eliminate in some wav or other gentlemen of this artist’s type, 
who are arrant liars and do their mischief sub rosa, by stirring up 
others to do their dirt) w ork. 

About a v. eek after my arrival an administration change 
necessitated four Italian tuberculous spinal cases being temporarily 
accommodated at the far end of a 36-bedded ward with 10 cases of 
pulmonary tuberculosis at the other Shortly after the arrangement 
had been completed, I was informed that they were threatening to 
get out of bed unless moved They were interview ed by the medical 
specialist and told there was no risk of infection, and appeared 
mollified Some hours after this an S O S was sent out that one of 
them with a fairlv fresh Albee's graft had risen from his plaster bed 
and refused to return thereto He was persuaded to return by the 
orderly officer and fermented there for a dav Finallv I was informed 
that all four had arisen and v'ere holding an indignation meeting in 
the ward corridor. I have no time to relate how the situation was 
coped with without loss of prestige, but will merely point out that 
tuberculophobia is a very real thing with all Italians and must always 
be taken senouslv mto consideration There is certainly some justifica- 
tion for their attitude as more than half the cases in the medical 
division are either pulmonary tuberculosis, or tuberculous pleural 
and peritoneal effusions. Twenty-two cases of pulmonary tuberculosis 
were recently repatriated to Italy and quite a few of them were loth 
to go as they stated they were looked on as lepers in their own land. 

Italians are temperamental souls and it appears that at intervals 
some have to have vs hat we term a ‘mental menstruation,’ a minor 
discharge of lnco-ordinated mental energy occurs, after which the 
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colloidal cmuHicrai for mtra arterial injection in the treatment of 
meningitis. Profotcm Louna Fnedland and others have produced 
sera which the, call cytotoxic, ■winch axe said to stimulate reticulocytes 
■with beneficial effects in diminohing the h e a ling tune of ulcers (in 
eluding peptic ulcers) fractures and wounds general!) The) also 
employ actuators derived from pbcenta or from partially ischemic 
skin, for the same purpose. 

Professors Anokhin, Shabadash and Korun of ore developing methods 
for the preservation of nerve transplants, and are studying the 
regeneration of damaged divided and grafted nerves and in afferent 
nerves the action currents accompanying impulses from painful stimuli. 

Professor Bogdasarov, head of the Institute for the Study of Blood 
Disease* is employing goats blood as a stimulant of repair whilst 
Professor Spossokukotsk) is treating shock by repeated doses of a 5 
to 10 cue. of incompatible blood 

It should be stated that the majority of research La bora tones tom 
Leningrad and Moscow had been transported to the East for safety 
and that in consequence only a fraction of the work in active progress 
came under cmr personal observation. 1 


mAnnu 1943 

NIGHT VISION TRAINING AND NIGHT VISION 
IN OPERATIONAL FL\ ING 
WING COMMAXDER J a MACGOWN n vjl. 

The investigation of night vision in the R-A.F was started several 
yean before this war by Air Commodore P C. Livingstone, o.bju, 
aj c_, and it is due to his efforts that so much attention is now paid 
to the selection and training of our night flying crews. My main 
interest has been in the night vision training of flying crews in 
Bomber Command. 

In a heavy night bomber the people most concerned with seeing 
m the dark are (1) The gunners, and (2) the visual bomb aimer 
It is the gunners’ job to protect their machine from attack by enemy 
night fighters. If a gunner in a bomber can spot the night fighter 
first, that bomber need never be shot down, as by taking evasive 
action the pilot can always escape hn pursuer in the dark. The visual 
bomb aimer has to identify his aiming point under conditions of poor 
vmbifity and direct his pilot to it. He must also be able to identify 
landmarks on the route to the target. The master bomber may have 
to direct a whole raid by wireless and on him the success, or otherwise 
of the attack depends. 
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OCTOBER X943 

♦ 

MEDICAL MISSION TO MOSCOW 

SIR ERNEST ROCK CARLING, f r.c.s , f r.c.p , f f r. 

Consultant in Surgery to Emergency Medical Service Consultant for Casualty Snout,, 
Ministries of Health and Home Security 

The Mission of which I had the honour to be a member, included 
representatives of the Office of Scientific Research and Development, 
the National Research Council of Canada, and the Medical Research 
Council They made contact with the Soviet National Research 
Council and learned that problems presented by the high command 
of the armed forces were distributed for solution amongst the medical 
schools, and institutes in accordance with the particular experience of 
professors and their teams Four problems were stated by the People’s 
Commissar of Health as in the forefront of their immediate activities* 
shock, gastric ulceration, neurosis, and ‘camp fever’ which presumably 
is ‘typhus ’ 

Two physiologists, both academicians, Orbeh and Lena Stem, 
told us of their work The former was relating his studies of the 
Purkinje effect in relation to dark-adaptation for pilots and continuing 
his research on the connection of the autonomic system with the 
cerebellum Lena Stem, studying shock, believes that the dynamic 
disturbance of the circulatory system is ultimately a function of 
centres of the autonomic system situated in the Avails of the ventricles 
She advocates forcible injection of calcium phosphate mto the cistema 
magna She recognizes three stages in shock first excitement, then 
torpidity, then paralysis In the first two, transfusion of fluids may 
succeed, in the third, only vigorous stimulation of the centres will 
restore response Professor Stem said that she had had numerous 
protocols of cases from front-line surgeons demonstrating success for 
her method when hope had been abandoned 

Professor Grashenko is making detailed studies of the bacteriology 
of gas gangrene especially in the central nervous system, and besides 
the org anisms usually found has observed special clinical symptoms 
associated with a Clostridium fallax He told us that he was accustomed 
to treat the infection by twelve daily doses of streptocide mtrathecally, 
besides intravenous administration of the same drug and of serum. 
He said he had bacteriophages for all organisms 

Professor Lossovsky uses an ultrasonic generator for the production 
of microcrystals of sulphonamides With them, by the aid of chemical 
stabilizers he produces colloidal emulsions m winch oil is gradually 
reduced until they are almost wholly aqueous He also produces 
emulsions of sulphadiazine in camphor which are valuable in the 
treatment of bedsores Professor Paramanof has been using the 
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present!) a red ball appear* not far from where the tracer wbj The 
ball of flame increase* m sue and starts falling towards the earth with 
ever increasing velocity It leaves behind a trail of flaming fragments 
till it ends up a glowing mass on the ground Thu was a machine 
whose gunners had not seen the approach of a night fighter 

In caring the target the bomb aimer tries to pick up landmarks on 
the ground which he has memorized There is no tunc to look at a 
map in the target area. He ma> be helped by flares dropped b> air 
craft ahead of him, or b\ the light from searchlights or fires on the 
ground A good pair of night binoculars is very useful at this stage. 
Havmg pick fid up his surroundings he directs the phot towards the 
aiming point allowing nothing to interfere with his bombing run 
The target area itself is an inferno with the air full of flak burst and 
the ground covered with fires, exploding bombs and gun flashes 
Thu lights up the whole of the sky and the gunners again must remem- 
ber not to watch the conflagration but keep an eve on the dark sky 
ou tilde. 

On the way back the fighters are out in packs. They sometimes 
drop flares above the stream of bombers to light them up and attract 
other fighters 

We bear our rear gunner calling up our captain. Tighter approach 
mg from port quarter Get ready to dive to port, steady, Down , 
and down the machine goes m a dive and the fighter unable to get in 
a bunt overshoots us and is lost in the night. Thu may happen several 
times on the way back and shows the necessity of good night vision on 
the part of our gunners. 
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Prahmin.u y night vision naming consjsfs of explaining and teaching 
die rules ofdaik adaptation and paiafoveal vision, The next step is the 
practice in the dark ol the patticulai task to be performed, lixpeuence 
and foreknowledge are of tire greatest impoitance in working in the 
dark, as vision depends not only on perception but on the added factors 
ol expei a do e and the psychological interpretation of that experience, 
fn addition the higher faculties of attention and interest play a Large 
part m ability to see at night. 

Gunners are given exercises under conditions simulating moonlight, 
hall-moon and starlight, 'These exercises consist of scanning, spotting, 
recognition arid use* ol the reflector sight on moving silhouettes, 

bomb aimers are taught how to examine mosaic photographs and 
pick out in tJrc'in the landmarks which are going to be visible at night 
and help them to identify their aiming point. These landmarks must 
be memorized and orientated in the mind of the bomb aimer, so that 
if only one is visible he knows the position of the others. 

An account of a night raid over Germany might lie the best way to 
give an indication ol what is required in the way of night vision on 
oper ations, <v 

A bus takes the crews out to the airc raft. It would not be true to say 
that they aie not nervous, although they laugh and joke about the 
coming trip in a nonchalant sort of way, everyone knows what everyone 
else is feeling inside Once in the machine, however, all apprehension 
is gone and each member of the crew settles down to his particular 
task. On the journey out before reaching enemy territory, the gunners 
try thejr guns and rotate their turrets watching out to see that we do 
not collide with any of our own machines As we approach the enemy 
coast the searchlights flick on, long spidery fingeis searching the 
darkness of the sky till they pounce upon some unfortunate victim. 
Once caught in the apex ol a cone of searchlights, a machine has no 
chance of getting out of it until It has flown beyond their range. The 
apex is filled with bursting ack-ack shells and every night fighter in 
the vicinity lushes in to get a shot at the wretched bomber which' can 
be seen horn rndes away, 'i he pilot of the coned machine must on no 
account look out It he does he will be gJaied by the intense light He 
must keep his head down rn the cockpit and concentrate on flying by 
instruments. The gunners should only look up and avoid looking down 
at the searchlights and losing their dark adaptation They spmetimes 
shut or cover one eye in an effort to maintain dark adaptation in tliat 
eye. It js fascinating to watch a machine in a cone but gunners must 
remember that they will he silhouetted against its light background 
and they must watch out on the other side, for that is where the night 
fighter will make his atUck. He always attacks fiorri the darkest into 
the lightest part of the sky. 

Having got through the belt of coastal searchlights we proceed on 
our way to the target. We see a short burst of tiacei bullets m the sky, 
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A -PREPARATIONS FOR D-DAY 

BRIGADIER Q. V B. WALLACE, QJi, *-C. 

DJ>MS 1 Cwp, BXJL 

I hope to put before you the outline and a few of the problems that 
forp uj in forthcoming operation* m Europe, with regard to the 
evacuation of carnal ties. 

I would, at the start of my talk, oik you to put out of your minds 
previous operation.* lh S icily Salerno and the Mediterra n ea n , for the 
following reason* - 

Mtfikrmtm Onxf 

li) Weather Hoe end warm. Unsettled weather 

Bhie tkle* - wans wata Grey tide* — cold water — 

mush aeu. 

(H) Tide* Not*) 05-27 ft. 

Germany has, in four and a half yean, at least had tune to place 

a few strand* of barbed wire along the coait, and it Is certain that 
they wiD have used afl thar ingenuity in defending this coast 
Presumably the defences will be manned by Germans with a definite 
order from Hitler to bold to the last man, and to throw the enemy 
mto the sea. It will therefore be seen that the evacuation of ca* unities 
from a bridgehead m Western Europe presents problem* which 
differ greatly from any yet undertaken. 

It lias been necessary to reduce the number of medical unit* landing 
to a minimum, and to land thise units at a reduced scale, which we 
call on assault scale, and everything that can poasihly be done without 
mfist be left behind. 

The aim of the Army Medical Services 1* skilled fint aid for all, and 
hfe-savmg surgery for those who require it and cannot be evacuated 
to the United Kingdom at once. 

It must be recognised that thu operation will be a hard one for the 
wounded, and that thu u forced upon us, not from choice, bat that 
it must be accepted as an operational necessity 

Now what medical units have we available to look after the 
wounded in a landing on tbe enemy’s shores? Let us take it on a basis 
of obe assault dwUicm landing on a foreign shore The division itself 
ha* three field ambulances, and these are used by placing one section 
of a field ambulance with each assault battalion - i.c, one officer and 
eighteen other ranks, RAM.C. The r emaind er of the three field 
ambulances can provide three advanced dressing stations -one for 
each brigade. 

In addition to the three field ambulances of the assault division we 
have landing with on assault division a beach sub area, which consists 
of tiro beach groups, and in each beach group we have two field 
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medical personnel, and whole blood will also be available with fidd 
transfusion unit*. ‘Giving tea arc bang Landed in large number* by 
all unit* - one let for every two bottles. Medical comfort*, provision 
of amb ulanc e can, itreteben and blanket*, icanck remedies, hot water 
bottles, Jeepi fitted to carry 3 stretchers, medical supplies, documenta 
non of casualties, mine clearance, waterproofing of all vehicles, etc. 
all these, and many other problems, add to the worries of a D D M.S , 
not to mention the worries of an A.D MJ 5 of an assault division. 

Cas ualties occurring at sea are a naval responsibility This slogan 
u used regularly but casualties freon landing craft, are sure to find 
their way ashore, and then, of course, they become n military 
respoosibihty 

There arc, of course, many other problems that I have not touched 
00 - hygiene of the beaches, the care of prisoners of war, and the 
civil population, which, although not an Army responsibility being 
a matter for civil affairs, I feel in the early stages will be our baby 


B -THE FAR-SHORE 

OCT CM* 1944 

MEDICAL PLANS FOR THE INVASION 

COLONEL DAVID E. LISTON ito, ox a*my 
Dtftdy Oo(f Sm^pm, Ewfimn TKmMt if Optrwtim 

In a recent article covering beach head operations during the initial 
phase of the invasion of France, W B Courtney stated Battle has 
many phases. Confusion n chief of these If you think of invasion as 
a massed, steady controlled forward movement of great ranks you 
are wrong Landing parties quickly break down into n um ero u s little 
bands of men squirming through obstacles, darting ip all directions, 
getting lost - isolated, killing or bang lolled. Looking beyond 
the immediate scene, however, one recognises progress according to 
a common plan. To ensure that this pattern of battle survives, in spite 
of the inability to maintain mutual contact of other than small groups, 
both good training and planning foresight are required. 

The medical plan must ensure that. (1) The element of the sick and 
wounded that gives evidence of early fitness for battle moves no 
farther to the rear than requirements for medical care dictate, (a) 
Patients with little salvage value arc evacuated to fired installation in 
the rear with the lejqt possible delay {3) That hospitalization and 
evacuation interfere to a minimum with movement of troops and 
supplies. 

Conditions incident to the invasion of France, across a r-h»n>H not 
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dressing stations with field surgical units, field transfusion units, and 
extra surgical teams attached In addition, we propose to use the light 
sections of the field dressing station as beach dressing stations (giving 
us four for the divisional front), and finally, in addition, we have a unit 
called a casualty evacuation point which will be near the beach, and 
from which evacuation of casualties to 'craft will take place 

Now comes the greatest headache of the whole evacuation, i e 
evacuation from shore over beaches and water gap to United Kingdom 
Hospital ships are out of the question m the early stages Hospital 
carriers are very slow to load, vulnerable of course, and carry only a 
limited number of wounded 

The only available craft to evacuate casualties m large numbers are 
L S T s (landing ships, tank), converted to carry casualties on the return 
trip to United Kingdom, having arrived loaded with vehicles and 
tanks An L S.T can carry 150 to 200 stretcher cases, and some 
hundreds of walking cases 

Now m view of the fact that the medical units on shore on D-day 
are all ‘evacuating units,’ and are not designed to hold cases in large 
numbers, the success of the whole evacuation of casualties must depend 
on 100% evacuation of those capable of being evacuated by sea This 
can only be done by the requisite numbers of L S T.s and hospital 
earners being available at all tides when and where they are required 
by the senior administrative medical officer on shore Casualties who 
have been operated upon must be kept six to ten days, and will use up 
all the holding space available m medical units ashore (only stretchers 
and blankets in whatever shelter - tents, etc , can be made available) 
If craft are not available at the right "time, either owing to operational 
reasons, or bad weather, then all evacuation will come to a standstill, 
and this means that the assault division would get its field ambulances 
overcrowded and that the field dressing stations on the beach would 
also be crowded, and there would be a general dammmg-up of the 
stream of evacuation throughout, with lack of cover for wounded 
From the casualty evacuation points, and from the beach dressing 
stations, casualties are evacuated by DUKWs 1 to L S T s at sea, and 
by water ambulances to hospital earner 

A DUKW can carry eight stretcher cases, and a vanable number of 
walking cases, varying with weather conditions 

G G S s are planned to land, and be in operation, by the morning 
of D-f-i, and these will be the only units capable of providmg anything 
m the nature of comfort for patients This will be crude to begin with - 
only stretchers and blankets 

There are dozens of points that we thihk are being dealt with 
successfully Amongst these - 

Field surgical units and field transfusion units are being landed with 
field dressing station on D-day Wet plasma is being earned by all 

1 An amphibian earner 
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naval medical officers and aa hospital corpimen During the first 
three trips, this personnel was augmented b) one competent operating 
turgeon (Ann)) and two Arm) surgical technicians. Thu system of 
vrater evacuation was augmented shonl) after D-day by hospital 
earners, supplied b) the British Nav> 

Water craft were met on the near-shore b) ambulances which 
transported those not capable of standing a 15 to 20 miles ambulance 
trip to holding units normall) within three miles of the Hards All 
others were taken to transit hospitals some distance to the rear by 
ambulance where the) were further prepared for movement or given 
necessary treatment Evacuation to the rear of the transit hospitals 
was by hospital train to general hospitals fbr definitive treatment. 
Patients whose period of hospitalization would indicate that the) be 
relumed to the United States for continued therapy were to be 
evacuated from the United Kingdom at her b) air or water Resupply 
was b) means of balanced units of medical supplies earned b) L.S T.s 
and furnished on an automatic bans. Emergencies were met tlirough 
air lift. 


Phase 2 -This phase anticipated increased depth to the beach-head 
sod a lapse of time tufiiacnt to allow us to bnng other mobile medical 
units across from the far shore Platoons of field hospitals are now seal 
m relation to the clearing stations of the divisions. These constituted 
a further haven for non-tramportables that might have immobilized 
medical divisional units. Evacuation hospitals are interposed between 
divmonal medical units and the beach clearing station to further allow 
for retaining and treating individuals showing promise of earl) return 
to duty and accommodating and treating such non transportable* as 
arrive at these semi mobile installations. Some air lift is ilso anticipated 
at this tune and air holding units have been developed As the result 
of air lift from the far-shorc air holding and air transit hospitals 
are seen coming into the picture in the United Kingdom 
PW 3. -Phase 3 was predicated upon the acquisition of port 
fralitics on the far-shore through which the heavier fixed hospitals of 
the medical service coyfd be unloaded and the cxutence of a zone of 


Ktvicc responsibility in rear of the field armies Air lift was now not 
ool) from the arm) area but also from and into the area of responsibility 
ofi-crvice troops. With such adequate hospitalization on the far shore 
sod no reason for patients bang returned to the near-shore in such 
common as not to stand further travel, the holding units in the 
have been eliminated and all patients arriving lr> sea are 
directly to transit hospitals b> ambulance 
^ ~ °^ CT * change from the previous phase except 

mat oow have the assistance of more extensive ultra -continental 
and evacuation of patients b) water from the Continent 
. yt°theU.S in adccted cases. Air lift directly from the Continent 
to the United States gradually become* a reality 



4 J 4 INTER-ALLIED CONFERENCES ON WAR MEDICINE 

always friendly to travel and m the face of well-prepared defenses, 
indicated two additional requirements. First, the plan must make 
provision for the return to the near-shore during the initial phase, of 
even that fraction of the wounded normally considered as ‘non- 
transportable’ and, second, insure a build-up of medical facilities on 
the far-shore as soon as conditions permit 

The final medical plan evolved embraced a gradual and progressive 
transition from a far-shore medical service rendering merely medical 
aid, to one of great complexity This transition will be considered to 
have consisted of four phases. 

Phase i - This phase furnishes us the basic pattern of medical care 
and evacuation during the entire operation No modifications were 
made in the organization or equipment of the normal medical service 
with assault or subsequent divisions except for the amphibious packing 
of supplies Company aid men, maintaining contact with their 
respective companies, rendered such medical aid as was possible, 
battalion medical sections, following closely upon the heels of battalions 
established close in their rear Such wounded as they could immediately 
patch up and return to battle, were so handled Others were prepared 
for collection by litter bearers from the medical battalions of divisions 
Each unit returned the maximum number of sick and wounded to 
battle and evacuated others to the division clearing station where 
sorting was again effected and patients returned to units or prepared 
for rearward movement Maintenance of mobility in these units was 
most essential The percentage of patients held in mobile units was to 
be maintained at a minimum 

The requirements for a far-shore ‘holding unit’ for the non- 
transportables was eventually to be met by the beach clearing station 
of the medical battalion of the engineer special brigade, responsible 
for the organization of a particular beach The beach clearing station 
of this unit acted not only as a ‘holding unit’ but evacuated patients 
from the clearing stations of the advancing divisions and formed a link 
between the division medical service and the Navy beach master who 
was to be responsible for the water lift of patients to the near-shore 

It was determined that water lift from France to England would be 
by means of ‘landing ships, tank,’ a standard US Navy vessel, 
especially modified for the carrying of casualties These craft, having 
performed their primary mission as conveyors of tanks and other self- 
propelled vehicles to the far-shore, were, wherever possible, to stand 
off-shore and await reception of patients It was planned to have all 
L.S T s medically manned provided the personnel for this purpose 
could be made available This would materially lighten the Navy 
beach master’s task, insuring medical care to personnel organic to 
these ships and keep the number of helpless cases on any one L S T 
low in case of necessity for abandonment During the actual invasion 
and until no longer needed each ship was medically manned by two 
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At the tone of landing most of the planned hospital site* were 
untenable either became of heavy mining or the presence of small 
groups of enemy sniper* m hedgerows bordering the selected fields 
Vehicles vnth equipment were located with some difficulty particularly 
on Omaha Beach, because of enemy resistance. 

Under such conditions early work performed try medical battalions 
and attached surgical teams was limited to first aid m fox holes, tank 
traps, and pill-boxes. Dressings were performed morphine admin- 
istered and some plasma given to critical cases. Beyond this all efforts 
were devoted to evacuation using any outgoing craft available, When 
conditions improved, vehicles and equipment were located, hospital 
totes were selected, the areas checked for mines and setting up of the 
tents begun. 

In the absence of medical battalion clearing station cqufpment In 
the earlier phases, some attempt was made to perform surgery in 
di visional clearmg stations but was quickly discontinued because of 
inadequate supplies. The first surgery on Utah Beach was performed 
at H-J-ia and on Omaha Beach at H+36 

Once set up, no difficulties were encountered in performing the 
required -surgery except that the volume of shock and first aid therapy 
necessary' limited the amount of surgery that could be done. The time 
and care expended m preparation for the task completely justified 
itself for there wore no deficiencies in instruments or material necessary 
to perform the most major type of traumatic surgery Whole blood 
was available on D-f-t and was of inestimable value. 

Each surgical team during its four to six day period of attachment 
to the medical battalion clearing station performed an average of 
Six major operabons a day The greatest time was consumed in 
resplinting dressing preparation for cvacuabon and particularly in 
shock therapy A total of 1,150 cases passed through the 634th Clearing 
Station of the 60th Medical Battalion on Omaha Beach in five days. 
Of these, 125 received surgery m the clearing station 

A breakdown of cases operated on by all teams of the grd Auxiliary 
Surgical Group reporting shows the following types of wounds 


Abdotnkud 15/ 

Chest 10/ 

Tbcraro-abrtorofaml B 5/ 

M*jor extremity fa^uries 47*5/ 

MhceOimeoas 35/ 



4 l(j INTER-ALLIED CONFERENCES ON WAR MEDICINE 

Although maximum exploitation of available air lift was always 
contemplated by the plan it must be emphasized that at no time was 
any air lift for casualties guaranteed The Supreme Commander 
reiterated on several occasions that any air lift that we might receive 
was to be considered in the light of a bonus and that plans for evacua- 
tion must at all times ensure sufficient means other than air to meet the 
total evacuation load Nevertheless, by August 12, some two months 
after D-day, air hft had more than equalled lift by water and from that 
time on played a prominent part m casualty evacuation 

In the light of subsequent operations we can say that the plan for 
medical evacuation as developed prior to the assault was fundamen- 
tally sound Admittedly it had minor weaknesses These, however, 
never became manifest due to excellent air assistance 

As a result of adequate planning and with fortune smiling upon us 
the fighting man rarely wanted for adequate medical care 
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SURGICAL EXPERIENCES D-DAY TO D-f 7 

MAJOR BENJAMIN R REITER, hc, us army 

In preparation for the care of the seriously wounded soldiers, surgical 
teams of the 3rd Auxiliary Surgical Group were assigned to the clearing 
stations of three engineer special brigades two months previous to 
D-day The plan was for die 16 teams to function in the Medical 
Battalion Clearing Stations which for dns amphibious manoeuver 
were to be specially equipped for die performance of major surgery 
on die more seriously wounded soldiers In other words, these clearing 
stations were to be temporarily converted into modified field hospitals 
The preparation period was spent in obtaining and preparing 
material needed, complete 1 eorgaruzation of the clearing station 
equipment, coordinating conferences widi naval beach evacuation 
officers, and m amphibious manoeuvers 

On Utah Beach landing of medical personnel was on schedule, but 
on Omaha Beach the mam clearing station and surgical team 
personnel was diree to twenty-four hours behind schedule All beaches 
were under artillery and sniper fire at die planned time of landing but 
in addition manv of die Omaha beaches were under mortar and 
machine gun fire and some were still m the hands of the enemv, 
necessitating delay and subsequent use of alternate beaches A strong 
wand and current parallel to shore made beaching of Rhino barges 
difficult, and in some cases personnel was transferred to L C V P s 
for landing 
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from the ship * nek bay, md gauze, gloves ten veil, etc., were placed 
In large buemt tins and sterilized in the ship * steam pressure ovens. 
Eventually after two or three days of steady work, we felt ivc had done 
everything possible in the way of preparation. 

As yet we had not loaded with troops or equipment. However, there 
was little delay and on the afternoon of June 5 we moved off — a fine, 
though fairly windy afternoon. It was a magnificent sight - hundreds of 
ships of all descriptions, loaded from bow to stem with the finest 
mechanical equipment for the finest mechanized army There we 
were, an American ship with an American crew, loaded with British 
tapVfj manned by British To mmi es and carrying a contingent of the 
Canadian Medical Corps Allied nations, really at work. We Canadians 
on board that ship shall not forget those English soldiers. Happy 
confident, they just knew they would win. They had the tools to do 
the job 

We arrived off Normandy, late m the evening of D-day The 
tenseness which we felt as we approached the shore quickly gave way 
to excitement, on seeing so many ships in so small a space. 

As darkness came so came the first enemy planes. We could barely 
tee them at first. Unfortunately three LSTs including our own 
opened fire and down came the planes after us One bomb landed 
within 20 yards of our stem and the thip was tooed like a chip but 
there were no casualties. 

Though the raids were light and spasmodic, wc did not go to bed 
that night. The next morning we were to unload on to large Rhino 
femes. However the wind blew with increasing fury so unloading 
by such a method was impossible. We lay off shore all day and through 
the heavier bomber raid of the second night. 

Early the next morning on D+2 there was still quite a gale >0 we 
grounded our ship on the beach head at Courselles 

After the ship had unloaded, there seemed to be no sign of casualties, 
Wc therefore went ashore to investigate. To those of us who had never 
witnessed the horrors of war the sights were appalling The sub- 
bcach bead, where we landed, had been taken by the Winnipeg 
Rifles of Can a da . Now - two days after the invasion - the bodies of 
Canadians and Germans still lay where they fell packs on their backs 
and partly covered with sand. Pill boxes were strewn with German 
dead and the food of thar last breakfast was still sitting upon the table 
The sand of the beach was littered with the remnants of battered 
tanks and small landing craft. 

After wandering about for a considerable time and distance, we 
located a casualty evacuation post in a roofless schooLhouse. There 
were over 100 casualties here of which the medical officer was glad 
to have us relieve him. At the moment there was no means of trans- 
portation, 10 two of us went back to persuade the captain to hold the 
*hip However he was subject to the orders of the beach master and 
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all night preparing Food for the casualties. Soups, bovril ma lted milk, 
light meals and heart) meals were available to the individual patients 
on request - all mght long In the serving of food our orderlies were 
joined b> the ship s company and it was not unusual to see hardened 
Ame n ran sailors, many of whom had been on the guns most of the 
previous two nights, spoon feeding wounded Canadian and English 
soldi ax 

On very few cases was it necessary or advis a ble to do surgery aboard 
ship and to wry little was done. However with making the rounds, 
seeing examining, reassuring the patients, splinting their extremities, 
giving infusions and dressing wounds, the evening and night quickly 
passed 

Then came the dawn and svith it a nightmare of documentation. 
Oh, bow many times did I profane!} abuse the Army on that tired 
morning Yet in my most sombre moments 1 real tied the importance 
of these, forms. There were cards in triplicate with name, number age, 
unit, diagnosis and signature for each pa bent Field service cards on 
many’ had been lost in transit, so new ones had to be started and 
brought up to date, with all details of treatment and medications. 
There were yellow penicillin cards to be tied to each patient receiving 
the drug and filled in with the dosage, date and hour of administration. 
There were yellow bands to be tied on the arms of senouil) ill patients, 
who were then segregated for priority disembarkation. 

Finally there were reports in duplicate and reports in triplicate, 
for the authorities at the dock, designating severity of the injury, 
nationality, status as to rank, and so on. Wc eventually finished and 
docked shortly offer noon, none of us having had any sleep since 
before our first night in France. Our fatigue was perhaps lost in the 
background when we mentally reviewed the results of our work. None 
of our patients had died all were now conscious, none was in great pmrq 
and the majority were smiling and happy’ There was a sense of 
satisfaction m our minds, m feeling that we had done our job at least 
reasonably well. 

So ended a Lnp, typical of the experiences of those m mrulnr ihipx. 
We did see other ships bang loaded m the prescribed manner by the 
use of DUKWs but many were loaded while grounded on the beach 
by any vehicle available. If t did not have that experience. In all we 
made three trips over a period of two weeks, before finally returning 
to our hospital In England, 
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we backed off the beach, soon after our arrival, minus one medic: 
officer and without casualties 

We anchored a mile off-shore, awaiting the formation of a convo' 
feeling very blue indeed 

We had not waited long before a change of fortune occurred, an 
the fulfilment of our mission was realized. Shortly after lunch a 
anxious and worried-looking English medical officer came alongsid 
saying that he had in error, loaded 128 casualties aboard anothc 
L ST which was not equipped with medical facilities nor media 
officers, and requested a loan of medical personnel 

We felt, after all our preparations, that little adequate care couli 
be given unless casualties were aboard our own well-equipped ship 
Consequently we spoke to the captain about getting them transferred 
By this time the sea was very rough indeed Nevertheless, the captain 
with his flare for excitement and the unusual, weighed anchor, turne< 
his ship around, and in a mbst beautiful manoeuvre , brought he 
smoothly alongside the other L S T. Both ships were quickly lashei 
together, gang planks were thrown across the junction and with th< 
full help of both crews, 128 stretcher patients were transferred fron 
the tank deck of one ship to the tank deck of the other, in less thar 
twenty-five minutes We finished just in time to catch the .tail end 0 
a convov, and were on our way to England 

Then came the work The casualties had all occurred m the lmtia 
beach assault, or shortly after, and were now over forty-eight hours 1 
old All wounds were covered with a shell dressing, but none had 
received any tetanus antitoxin, sulfonamides, penicillin or any other 
form of medication, except morphine Most had lain in a field, on a 
stretcher, and in the clothes m which they were wopnded The sand 
from the beaches was still inside their boots and clothing 

We transferred the seriously ill patients to the a ft end of the deck 
near the supplies and operating room To all patients we gave 
sulfonamides, and tetanus antitoxin At least one-half received mor- 
phine hypodermically in \ grain doses, on one or more occasions. 
Patients with severe extremity wounds, whether a fracture was present 
or not, were splinted To compound fractures and gaping muscle 
wounds we gave penicillin in 50,000 or 100,000 unit doses Shocked 
patients were given blood, serum, or both, in generous quantities, 
depending on cause and seventy It was a dramatic sight to look 
along the huge deck and sec the numerous infusion bottles dangling 
from ropes and swaying in all directions as the ship pitched and rolled. 

In our casualty list there were 30 German prisoners These received 
the same attention and treatment as our own, except for penicillin 
In addition to medical requirements these patients were hungry, 
and it is in this regard that praise should be directed to our American 
cooks After working well into the nights of the previous week to 
generously feed the 300 or so additional British troops, they stayed up 
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wounded and could accommodate upwards of 150 cases. A small 
dressing-station was rigged with canvas over a light tubular frame 
wort of approximately 18 X 8 X 8 at the after dnd of the tank 
deck, and on the after bulkhead which formed the after wall of the 
dressing-station* were fitted additional lighting heating and hot and 
cold water with drainage- A meeting of consultants of the three 
Services had agreed upon the scale of instruments and drugs to be 
supplied. Adequate replenishments had been ordered which included 
whole blood and were available at the Hards, the disembarkation 
pomts, at Home Ports. So much for the preparations - now for the 
operation It was not considered f ea s i ble for LJ 5 T to beach far less 
to dry out, and so we had to be prepared to do aft the loading from 
craft and DUKW and some training had been instituted in these 
maiKcuvres but fortunately the L.S T dried out without damage 
*nd our loading difficulties were vastly simplified A naval medical 
liaison officer was appointed to each beach to assist the smooth working 
of tbe evacuation, and by D+6 the DJ) M.S Second Array decided 
to canalit e all evacuation through the centre beach head juno 
This simplified matters still further for to ensure that three medically 
manned L.S Tj were available at each tide on all three beaches, was 
almost impossible to guarantee, and at times it proved difficult enough 
00 Juno beach but the G.E.P (casualty evacuation point) was now 
well under way and had a holding capacity of upwards of 1 000 beds. 
There was another important line of evacuation namely by hospital 
earner These were, of course, infinitely’ better than the rapidly con 
verted I^S T but their capacities varied from 200 to 400 and there 
was no quay or wharf alongside which they could lie and load Thu, 
however was done by their own hospital boats of which they earned 
trie, and when the state of the tide permitted, these boats were all sent 
into the little harbour at Courselles, where they' loaded up from an 
ambulance convoy from the C.E.P 
A word about these craft- These were modified L.C.P (S ) (landing 
craft personnel (small)) a craft designed to be hoisted at ordinary 
ship s davits, 28 ft. long by 8 ft. 6 m. beam weighing 2} long tom, of 
shallow draft, 6 in- for aid and 1 ft. 9 in. aft, and powered by’ a 
Chrysler Crown 30 h-p engine. We modified them to carry nx stretcher 
cases and with a crew of three merchant seamen one R-A.M.C, 
orderly and ten walking wounded they’ were capable of being hoisted 
to deck level fully loaded Whenever the weather was reasonable they 
were admirable, but they bumped robustly in a moderate swell and 
thumped in their falls while being hoisted out of the sea DUKWt 
were uatd to load hospital earners but again the stretcher cases had 
to be man hauled to a sally-port which was a liaxardous process if 
any sort of sea was running L-CLT (landing craft, tank) - craft of 
anything from 1 08 ft. to 191 ft m length with an open deck, were 
used, but this loading method necessitated individual slinging of cot 
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EVACUATION OF CASUALTIES BY SEA 

SURGEON CAPTAIN W B D MILLER, dsc, r.n 

Fleet Medical Officer, Allied Natal Conwiander-ui-Chief Expeditionary Force 

For such a vast operation the naval medical commitment fell rough!' 
into two categories, one relatively static, 1 e lying off the enemi 
beaches, and the other mobile In the first category came all thl 
bombarding ships, the protecting destroyers, the depot ships, and th( 
minesweeping flotillas, which moved in the area In the second came 
the personnel ships and the L S T (landing ship, tank), which were 
constantly m transit across the Channel 

It was an extraordinary sight to see hundreds of ships of all sizes 
anchored off the enemy coast, spread out as if for some mammoth 
review On the British front the assault had been made on three 
beaches, designated from east to west as ‘sword,’ ‘juno,’ and ‘gold 5 
The ships and landing craft had been subjected to shelling, there 
were constant incidents through striking mines, and the ordinary 
risks of weather which at this time had not been uniformly favourable 
Casualties which had occurred among the off-shore ships were either 
ferried in-shore to join the main casualty evacuation stream, or taken 
direct to a hospital fitted L S T , which was shortly leaving the area 
The depot ships had accommodation for upwards of fifty cot cases 
apiece, but the earliest possible evacuation was obviously desirable 
Unfortunately the shipping casualties were rather heavy at this stage, 
and hospital-fitted trawlers were sent to the areas to do the collecting 
of casualties, as these craft can work m almost any weather The 
off-shore commitment operated by itself and though several times 
extended, was never oppressed 

Interest was certainly focused in the second category, for here lay 
the instrument on which the bulk of the sea-borne evacuation 
depended This had always been the big problem in amphibious war- 
fare, and much careful planning had been carried out by all three 
branches of the Services among the Americans and ourselves We had 
met together, we had experimented, and we had devised from one 
common pool of knowledge For the British Sector seventy L S T s 
had been fitted for casualty evacuation, forty being medically manned 
by the R N and thirty by the RAMC Briefly, the modifications 
consisted of adjustable racks to cany' three-tier stretchers on either 
side of the tank deck, accommodating 144 stretchers Expenence 
with L S T at Anzio had demonstrated that stretchers laid on the 
tank deck were quite acceptable for a relatively short journey and 
when suitably arranged gave ready access for nursing attention The 
troop spaces were difficult of access but were suitable for walking 
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DO care. Other than first old was given on the for-shore, whereas later 
on primar} surgical therapy was given on the Tar-shore in field and 
evacuation hospitals before evacuation to the near-shore. In the early 
days some seriously damaged casualties reached the near-shore for 
whom further movement would be dangerous It was this contingency 
tha t made us plan holding hospitals for cnocnlly ill patients both at 
the disembarkation ports and air strips. 

For these holding hospitals wc used field hospitals (A field hospital 
u a small unit, using tents and capable of maintaining 400 beds, also 
capable of divnian into three platoons serving a hundred beds in each 
platoon.) To ensure adequate professional care expert surgical te am s 
were assigned to such hospitals in number according to the load being 
earned at any specific point. Moreover, such teams could be and were 
shifted from time to tunc as pressure developed or personnel broke 
down under the physical strain. These holding hospitals (similar to 
the British port hospitals ) were onl} used for the care of the seriously 
iqjured or non- transportable cases. This included abdomens, chests 
and maxillo-facia! wounded if the) arrived without definitive surgery 
and some multiple fractures remaining in shock after therapy on over 
seas ship transports (I^S Tj and hospital earners) 

Those casualties considered transportable - all casualties were 
supposedly proper!} tagged on ships and re-evaluated during un 
loading on the near-shore - were taken by ambulance to hospitals 
(either Station or General) within a 35-mflc radius of the disembark* 
tion point. These hospitals were designated transit hospitals and 
their function was to evaluate the casualties rc -dress all cases, treat 
lor shock and carry out primary surgical therapy where it seemed 
essential for proper care. If pressure was great (and at the height of 
the early days one such transit hospital had over a thousand admissions 
in twenty hours) such hospitals did little definitive work. 

From such transit hospitals evacuation was by tram to general 
hospitals. A full train earned about 300 cases, and such a load was 
great for a single general hospital, but for a hospital center where 
vnder distribution was possible, the load could be more evenly dis- 
tributed and therefore the individual casualty received more un 
“ediate care. To fill in weak spots or holster up hospitals receiving 
large loads, we again made free use of surgical teams. These came 
otiiCT from our auxiliary surgical group or from teams made up from 
hospitals not in the reception area. 

A full appreciation of the system includes the professional care of 
patients on l^S To. Because of the fear that m the early days everyone 
na ght be shovelled on to L^S Tj and not held on the fhr-shore if 
critically ill (largely abdomens and chests) a competent surgeon, in 
addition to two naval junior medical officers, was placed on each 
L-S.T and each hospital carrier and a small operating room waj 
installed and equipped on each LJ 3 T These surgeons proved uacful 
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cases, and was a lengthy process By a suitable variety of metl 
hospital earners were loaded, and once aboard the condition 
very favourable. Furthermore, the carrier went alongsi 
Southampton, was met by a hospital tram, and little del; 
experienced in getting away to the general hospital. By this tn 
the air was beginning to take a share of the load, and Dakot; 
leaving the a n -strip 1 at Banville regularly Each aircraft 
eighteen stretcher and six walking cases 
Impressions. - Efficient communications are as important 
medical service as in any other branch The intimate and 
liaison with colleagues of the other Services greatly facilitated 
Service working and enabled the problems of each sphere to be 
ciated We found, as indeed we anticipated, that we were \ 
dependent on weather. Working by night was impracticable, i 
beaches had soft patches and holes in unexpected places, and 
could only be illuminated by faint blue lights when the ram 
down and the bow doors open Moving about with our ‘flak’ i 
down was unpleasant Our task has been greatly facilitated 1 
intimate integration of all Services from the early planning 
onwards, and, on the transport side, by three modern develop 
the DUKW, the Dakota, and the landing ship, tank 


G.-THE NEAR-SHORE 

OCTOBE 

PLANS FOR THE RECEPTION, CARE AN 1 
DISPOSITION OF CASUALTIES 

BRIGADIER GENERAL E C CUTLER, us armv 
Chief Consultant vi Surgery, European Theater of Operations, U S Army 

The near-shore care which is my assignment can in no way hoi 
interest of the risk and excitement of those who went to the far- 
D-day But the war is not over and until it is every scrap of inform 
leading to better care of the battle casualty is a major concern f 
of us 

Evacuation to the near-shore began D-day by way of the 
utilizing L S T s (landing ship, tank) and hospital carriers, an 
D-f5 by air, using troop carrier aircraft (C47~a typical Do 
two-engine passenger plane, converted to hold eighteen litters in 
tiers) 

The plans for the reception of these casualties changed witl 
build-up of hospital facilities on the far-shore Thus m the early 
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arrangements in southern command 

FOR THE RECEPTION AND GROUPING OF 
CASUALTIES 

BRIGADIER CHARLES DONALD aix 

Svgtm, Sjmfbcnt Ctmmai 

All Batuh casualties save a few unorganized ones received by the 
Eastern and South-Eastern Commands, were returned by sea and 
an- into the military area of Southern Command. Those who came 
by tea were almost in then - entirety, delivered at Southampton and 
Portsmouth. Those who arrived by air were delivered, again almost 
in then - entirety at one of several aerodromes m the vicinity of Swindon. 

The responsibilities of the Army were (a) In sea evacuation, to 
receive casualties at high water mark from the Navy to sort them as 
to their fitness for further journeying and thereafter to deh vex them 
to the Emergency Medical Service. The Army » responsibility ceased 
when the casualty was admitted to an E.M.S h capital or placed on 
any form of E.M S transport. Road conveyance to the adjacent port 
and road transit hospitals of the E.hLS was performed by Army 
ambulances, hospital trams were mostly staffed by the Army, a few 
by the E.M-S ( 4 ) In air evacuation, to receive the sorted casualties 
from the RAF and to deliver them similariy by road to E M.S. 
hospitals and to the railhead 

To cope with these tasks, the Army set up two evacuation head 
quarters, CVAC (sea evacuation) (fig 1) and A VAC (air evacuation) 
(fig a) at Netley and Stratton St Margaret, near Swindon, respec- 
tively CVAC received from the Navy information of the im p e ndin g 
arrival of vessels carrying casualties, and, through field ambulances 
and motor ambulance columns based on Southampton, Portsmouth, 
and the latter's neighbouring Gosport, arranged the removal of the 
casualties from the vessels and their further transference in conformity 
with their state and m close connection with the wishes of the E.M.S 
as to destination. A VAC, m touch with the receiving aerodromes cm 
the one hand and the E.M.S on the other controlled a field ambulance 
and motor ambulance column for the carrying and road transport 
required [stt fig*. 1 and 2) 

I shall confine my further remarks mostly to the period from D-day 
to D-f-40 

A provisional estimate of casualties has, of course, always to be made 
before a large offensive. The official estimation of casualties likely to 
arnvc m England during the first fourteen days was 24^20 In the 
event, the total was only 14,200 This was a relief in many ways, a* 
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Not many abdominal cases were, by mistake, put aboard, but the 
control of haemorrhage, the proper adjustment of splints, the treatment 
of shock needed such expert advice (each L S T and hospital carrier 
carried whole blood and plasma). 

Professional data - Even four or five days after injury and without 
surgery the percentage of infection was surprisingly low, indeed some 
surgeons with experience thought it wiser not to explore battle 
casualty wounds that looked well In my own opinion there can be 
many reasons given for this low rale of infection The average American 
soldier is an athlete, in good condition, and receives well-balanced 
rations, in this war surgery is taken to the soldier, well forward, and 
he has the benefit of sulfonamides and penicillin In June 1944, 75% 
of wounded received local and oral sulfonamides, 60% received peni- 
cillin Our blood bank makes blood available to every wounded 
soldier. Thus, resistance is high 

Hospitals for specialized treatment have been set up on the 
Continent and in the U K These include centers for neurosurgery, 
thoracic surgery, maxillo-facial, plastic surgery and bums, and a 
hand injury center 

The great load is borne by the orthopedic surgeons During trans- 
portation, limbs are immobilized by plaster of Paris In the general 
hospital, skeletal traction is maintained 

Of the amputations, 38 3 % sustained gas gangrene, with a mortality 
of 7% Of 157 cases diagnosed as clostridial infection in the U K, 
hospitals, 42 6% had gas abscesses, 7% gas cellulitis, 12 1% localized 
myositis, and 38% diffuse myositis 

What lessons have we learned from the Normandy experience 9 It 
early became apparent that definitive surgery for all could not be 
performed in our forward units because of the load At one 400-bed 
evacuation hospital, for example, I saw 250 men waiting for surgery, 
when empty planes were going to the U K the same day Had 
these casualties been lifted at once their first surgical treatment would 
have come earlier The policy was then changed so that only non- 
transportablc cases were given definitive surgery on the Continent. 
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That ipodal US Tj were not ideal craft lor the job but they 
tcrved the purpose wdL Meat of them had naval medical itaff a few 
were ttaffed medically by the Army Operative treatment, it wa* 
decided, was not to be done except m real emergency The medical 
officen 1 talk was chiefly to cniure the comfort of their patient! by 
attention to they general needi and to their previously applied dress- 
ing*, They alio did a preliminary sorting which wa* further elaborated 
by Army surgeons with previous war experience who were in attend 
ance at the porta on arrival of the craft. Generally speaking patient* 
were far more comfortable on their stretcher* in the US Tj than wu 
expected Seancknen wa* not a problem. The journey however, took 
anything from fourteen to ic v eu ty-two hour*. 

The further Vetting bv experienced officer*, already referred to, 
wa* of paramount importance. The deletenou* effect of further travel 
on the sennmly wounded ha* been re-emp ha x tr.ed in thn %var by the 
far flung campaign! m the Middle East, where it wai found that ionic 
5 % of cajualdes required retention for a longer period than the usual 
twenty-four to forty-eight hour* after initial surgical treatment, before 
being pa*»ed further back toward* the Base. The estimate made by 
the E.MJ5 for D-day and immediately following m r e s pe ct of port 
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was also the fact that the ports were not bombed, as had been thought 
not improbable Of the 14,200, 1,443 arrived by air, the rest by sea 
Air evacuation from Normandy did not start till the seventh day 

A chart (fig 3) shows the fluctuations m weekly sea and air arrivals 
for the first fifteen weeks and how air evacuation gradually and 
steadily played a larger part 

As was to be expected, many casualties in the first week arrived in 
neither special L S.T nor hospital earner but were brought across by 
various other craft Those not arriving by the special L,S T s and 
hospital carriers were officially termed Unorganized ’ Of the 32,341 
casualties arriving by sea m the first six weeks 4,883 (15%) were 
‘unorganized ’ More than half of these , however, are accounted for in 
the first week The number brought by L S T s was 18,481 (58%) and 
by hospital carriers 8,977 ( 2 7%)' each °f these weeks the largest 
number was invariably brought by the L ST s but the proportion 
brought by earners was rising gradually to almost equality. 
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applied. But the proportion of severely wounded v.ho arrived un- 
treated diminished rapidly from the fim days as surreal units became 
established in France. The hospital earners also gradually took on 
more of the transportation and a larger proportion of casualties were 
able to enjoy a greater measure of comfort on the voyage. 
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AT A PORT HOSPITAL 

JOHN HOSFORD, ics^ r*. ca. 

StTgrem SL ZUrtWwarx i LomJcm, taJ E~\f£ 

On D-da> and for the following eight weeks I was working as surgeon 
at a port hospital. 

During the war I had been working as a civilian surgeon m the 
E.NLS in the London area and a number of us were moved from 
London to the south coast and Southern Counties on the day before 
D-day to augment the stafls of the local hospitals. Each surgeon went 
with a surgical team which comprised - in addition to himself- an 
sruesthetut, an assistant and a theatre sister I was sent to on ordinary 
civilian voluntary hospital m Southampton where there were in all 
■lt surgical teams. A surprising degree of secret) had been maintained 
over the whole of these arrangements and indeed, when we stepped 
into the bus which went round picking up teams at various hospitals, 
we had no idea of our destination. One was struck by the fact that 
civilian life and traffic seemed to proceed m an entirel) normal 
fashion in Southampton which was one of the chief ports from which 
the invasion armada set forth. One also could not help being struck 
with the keeping of the secrec) of D-day in Southampton. Although 
I was there before D-da> and so much sailed from Southampton the 
first I knew that things had started was when it was announced on 
the 8 o clock newi on the radio 

There were several resusatauon teams who did the preliminary 
e x a m i n ation of the casualties, note taking and resuscitation. V whole 
time physician was badl> needed to look after some of the awkward 
problems that arose m connection with resuscitation dehydration, 
in l ama and other disturbances of the blood chemmr) Indeed 1 was 
struck with the number of these cases that occurred and which might 
loosely have been labelled delayed, or secondary shock, or some such 
term, when really on investigation they were found to have a con- 
siderably raised blood urea etc. 

The function of our hospital at the port .was to receive all the badly 
wounded and ill patients who were not in a fit condition to travel by 
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hospital beds, those designed for such ‘hfe or limb’ casualties, was 10%, 
It was important that this should not be exceeded and that the 
patients admitted to port hospitals should not have their stay extended 
beyond what was necessary for their safety. In the event the proportion 
admitted to the port hospitals was about 7% This was even a little 
higher than might have been necessary since the sorting officers (the 
numbers of casualties being much less than was expected) were able to 
lower the standard and allow some patients who might have travelled 
without undue risk the benefit of earlier rest and treatment 

The majority of casualties in the first four weeks arrived unoperated 
upon This was mainly because of the administrative policy laid down 
on the other side, whereby operative surgery was restricted to the most 
severely wounded. Wounds had, however, been dressed and splints 
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Graph rhovung numbers of casualties evacuated weddy by sea and air. 
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the frequent pretext* mixed bv the patients against the pain of the 
injections. They were surprised and distressed when they found that 
we wanted to continue giving the injections. They had constantly 
throughout their journey been disturbed, when tired and weary, by 
the needle and syringe and some had developed a real phobia about 
injections, so much s6 that some preferred to be annthettxed by in- 
halation methods rather than by intravenous pefttothal When my 
anaesthetist approached one patient with pcntothal, the latter said 
that the syringe and needle looked to him like an 88 mm gun with a 
bayonet stuck on the end of it. 

I would like here to lay a word about drainage of woundx. In a 
number of the wounds that we had to deal with, the game or other 
material Impregnated with vaseline was acting as a bung rather than 
a drain - it was preventing pus coming out rather than helping it out. 
The vaseline gauze may be packed m much too tightly - very occasion- 
ally thu may be unavoidable if there is profuse hemorrhage or it 
may have had insufficient vaseline thus causing the gauze to stick to 
the tasua and seal the wound. Again if the gauze has been packed 
into a big cavity through a small skm memon, drainage r» likely to 
be bad - this is of course avoided by really adequate incisions in the 
long axis of the limb Well vjaelined gauze used as a wick instead of 
a bung and with an adequate skm memon seemed to give satisfactory 
drainage. 
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ARRANGEMENTS IN TRANSIT HOSPITALS 
OF THE EMERGENCk MEDICAL SERVICE 

ALEXANDER ENNES, m.s.k., rauez. 

S*rfk*l Dotcom- [E.ALS ] 

I shall deal mainly with the administrative rather than the clinica l 
aspects of thr treatment of invasion casual ties The functions of a 
transit hospital on the L. of C can only be earned out if a very high 
rate of evacuation can be maintained to allow the hospital to meet 
any possible calls which may be made upon it for the admission of 
cases. 

We bad been informed prior to D-day of the possible demands 
with which we might have to cope, and as these were heavy taking 
Into account the number of available beds, an administrative scheme 
wax prepared to render admission and treatment of cases as automatic 
as possible. 
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tram farther inland It was our duty to lesuscitate them and do such 
operations and splinting as was necessary to prepare them for further 
transport We aimed at evacuating them after one or two days so 
that there was a rapid turnover The number of wounded that were 
expected and could have been accommodated was never reached 

Briefly, the arrangements in the hospital were that there were 150 
bed^ set aside for battle casualties There were always three surgical 
teams on duty and three off dut) throughout the twenty-four hours 
All patients immediately on arrival by ambulance direct from the 
quayside were put into the pre-dperati\ e wards where they were 
examined and resuscitated and kept until they went to the operating 
theatre 

Casualties began to arrive at the hospital in the early hours of the 
morning of D-)-i The majority of those arriving in the first few days 
required resuscitation to a greater or less degree, but when hospitals 
had been established on the far side, the proportion requiring active 
resuscitation was much less One noticed, how'ever, that those arriving 
several days after D-day were much more tired than those arriving 
almost immediately and greatly in need of sleep though they may 
have been resuscitated so far as -warmth and intravenous fluids were 
concerned With regard to sleep one noticed that those men who had 
been brought across on a hospital ship had usually had a good sleep 
and were much less tired than those w r ho had come over on a L S T 
as did a great many of the men, especially at first, sleep seemed 
difficult to get 

The majority of cases were multiple limb and trunk wounds often 
of a very severe type with multiple compound fiactures, there were 
many buttock w'ounds, a considerable number of chest cases but only 
a few abdominal ones that had not been operated upon There were 
quite a number of severe abdominal cases wluch had been operated 
on with excellent results, mostly at Field Surgical Units 

Ordinary standard methods of 1 csuscitation were used - warmth 
and fluids, blood, plasma, etc In a very few collapsed patients a 
dramatic improvement was brought about by the injection of 30 mg 
of methednne We found that considerable caution was necessary in 
operating on patients who had responded rapidly to resuscitation 
methods, their pulse-rate, blood-pressure and general appearance 
may all have returned to normal but when an operation of any 
magnitude was undertaken, their condition was very liable to deterior- 
ate quicker than other patients 

The arrangements for continuous treatment by penicillin from 
the battlefield to the base hospitals in this country seemed to work well 
and patients arrived at the hospital with the yellow pen label tied 
around their necks and showing that in almost all cases they had had 
the penicillin given regularly since it had been commenced in 
Normandy But the story does not end there and one cannot forget 
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sector was in full charge of two surgeons night or da) , extra surgical 
t eam being drafted to us from elsewhere to meet these demands 
The staffing arrangements were as follows - 

(«) Medical. — to supplement the normal hospital establishment of 


Surgeera - tSTxilc time 3 

Part time 3 

House nj rgt o fii 7 

Phyociam 3 

House pbyricisrti 4 

on June 5, 1944, there reported for dut> at the hospital 
Surfiol teams - Civilian 3 

Army 1 

House Rtrytcra 6 

Medical students 34 


The services of a qualified ILA.M C ophthalmic surgeon were also 
available during the transit phase. 

(b) Nursing — 102 additional nurses reported from London on 
June 5 1944* 

(c) Orderlus - 58 R.A.M.C. orderlies and bearers were allotted to 
the hospital during the transit period to supplement the 40 civilian 
nursing orderlies and stretcher bearen. 

The physicians were responsible for the running of the resuscitation 
■ward and mobile resuscitation teams, which were available for any 
ward or theatre on request A penicillin unit completed the extra 
personnel sent to us from the sector 

Reception - Administration 

To speed the admission of cases (and owing to the difficulties in the 
size of the reception accommodation) the clinical and clerical ex 
animations were spatially separated The traffic through the reception 
hut was arranged in three lanes, each patient as he came up to the 
head of the lane being examined by a surgical specialist, and placed 
in a cli nical category which was indicated b) the sticking of a gummed 
coloured label upon the field envelope AS \V 3ti8fA by the nurse 
attendant upon each surgeon (fig 1) 

The patient then passed to the reception Sister where he was given 
a card with hu ward and bed number upon it - and the stretcher 
orderlies then moved him on to the clerical section of the admit ting 
system, which comprised four tables m a covered corridor on each 
side of the hospital. 

Here his A. and D particulars were taken in triplicate one form 
bong sect with him to the inter of the ward — and the others remaining 
Cor the hospital steward and military registrar respectively 

I had feared that this reception system mig ht be the bottleneck 
which would result in a complete loa of control and delay of incoming 
cases, but in actual fact our average time for admission was 3 3 cases 
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Steps had been taken in advance to reduce the number of occupied 
beds and on June 6, 1944, the bed state was as follows - 

Equipped beds available for the reception of battle casualties 1,301 

Occupied beds 

Vacant beds Ij057 

Hospital Administration for the Reception and Treatment of 

Battle Casualties 

The hospital was divided into three sectors - based on the three 
mam operating theatres — each theatre being fed by six wards, and 
running two tables 

Night and day shifts were arranged, with suitable rest periods, so 
that all theatres could operate the clock round for as long as was 
necessary, all assistance m the theatres being performed by medical 
students sent to us on D-day from the sector hospitals, leaving the 
qualified house surgeons (whose number was also increased), each m 
charge of two wards together totalling approximately 100 beds Each 



Fig i 

Administrative arrangements of Hospital for Transit purposes 

The arrows indicate the course taken by the stretcher bearers from the ambulance 

unloading point 
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Cm« taken to the theatre were examined in the usual way prior 
to operation by the operating surgeon, who alio indicated into which 
category the patient was to be placed at the close pf the operation - 
that a, whether he wai fit for immediate evacuation (when a ydlow 
label waj stuck over the previous green or red one) or whether be was 
to be retained under observauon when a white label waa similarly 
applied over the original label 

The house surgeons in the wards were reinforced by the reception 
surgeon* after each convoy had been admitted, so that a further 
opinion was always available. 

This label scheme worked very wdl - although I must confess that 
One patient was anesthetized twice m two hours, due to the adhesive 
quali tie* of the post-operation label not bang proof against a liberal 
application of nunc * saliva l 

Very few X rays were required the only cases X rayed were* 

(i) Doubtful penetrating injuries of chest, abdomen, pelvis. 

(a) Doubtful penetrating injuries of knee joint. 

(3) All wound* in the region of the ikulL 
This latter rule was very strictly enforced On D-f 4 day an officer 
with a fractured humerus, a walking case of a previous convoy labelled 
as fit for evacuation developed a headache, and was found to have 
a small penetrating wound in the cervico-occipital region of which he 
wa* completely unaware. X-ray disclosed an intracranial fragment of 
metal of not inconsiderable lire, and he was transferred at once to opr 
near-by neurosurgical unit, where the fragment was removed and 
mtracrarual penicillin treatment resulted m complete recovery 

In the early days, we found that an average of two cases per convoy 
showed intracranial foreign bodies on X ray without any clmfca l 
signs of intracranial damage. 

The relative numbers of case* admitted and those upon whom 
operation wa* performed is shown in % 3 In the early day* as high 
■* 50% of the .case* required operative interference, but thu dropped 
as more C.C.S and then base hospitals became established on the 
far-ihore, and at the present time convoys admitted require little 
except an occasional change of plaster or dressing before they pass on 
to base. 

The patient* arrived in excellent ilia pc and good ipints. Treatment 
was good apart from tome enthusiastic but somewhat mitguided 
surgery on US Tj and m several cases sutures had to be removed to 
allow the drainage of an infected wound. 

Apart from these, there wa* a remarkable freedom from pus, and 
our first real glimpse of laudable pus was when we received our 
first heavy convoy of German treated P o \Yj from Cherbourg The 
difference between the condition of these prisoners and the convoy 
■case* which we had previously received was most striking, and under 
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per minute, which reflects great credit, not only on the admitting 
staff, but also on the RAMC orderlies who had to perform a long 
carry — often up stairs, and yet had to return to the entrance to receive 
the next cases from the ambulances, and thus continue the steady 
flow through the reception room 

The categories into which the reception surgeons placed the cases 
were as follows, and were the initial basis for treatment throughout 
the hospital (fig 2 ). 

Violet cases w r ere directed by the reception sister to a special 
resuscitation unit Here may I say that the resuscitation umt was a 
great ‘flop' — our Port colleagues’ sorting was far too efficient, and 
w e only admitted directly to that ward 8 cases during our whole time 
as a transit hospital 1 

The coloured label on the field envelope displayed on the end of 
the man’s bed indicated to the theatre orderlies whom to take to the 
theatre, and m wthat order they should be taken, without any need 
for reference to any of the ward staff, the red label cases in any one 
sector being taken to the operating theatre first, and w'hen these had 
been treated the green label cases were dealt wnth in a similar way 


HH! Severe Shock 

HIH For Resuscitation 



Operation 

Urgent 
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Plastic Case 
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pvacuatnoti 



Mcd-ical Case. 


Fig 2 

Scheme of clinical categories with coloured label indication. 
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nmply the travelling tune which would be taken to reach any 
particular base. 

Any cate req uiring special centre treatment who was unfit to 
travel for over two hour* was therefore evacuated by road to near by 
special centra, as also were all Canadians to a Canadian Hospital 
We were fortunate in havmg maxillofacial and orthopaedic units 
in our own hospital *o that thoracic and neurosurgical cases were the 
only ones it was necessary to transfer 

The evacuation by rail or road ran very smoothly* and here I wish 
to pay a tribute to the EMS thoracic centre at Harefield and the 
Canadian neurosurgical centre at Hackwood which were extremely 
helpful in every way and with which it was a real pleasure to wort 
The admissions and evacuations over the period D to D+96 arc shown 
graphically in fig 5 (p 440) 

Summary 

(1) The Exercise Galen prior to D-day was most helpful. It gave 
us much-needed confidence, as although we had made all these 
arrangements, it was a great surprise and relief to find that they really 
did wort 



Fro. 4 

Sd*me Jilrnkm nd crondoo (Triis?) it Park Profit Htapiul durto* 
tbe Trumt Haqnol period. 
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inter-allied conferences on war medicine 

lined the advantages of early and adequate surgery supported by the 
exhibition of sulphonamides and penicillin 

This first P o W convoy was interesting from the psychological 
aspect as they were fresh from German hands One German officer 
refused a transfusion because he thought we were giving him Jewish 
blood, and a few cases became completely uncontrollable and 
hysterical m the anaesthetic rooms; they were certain that it was a gas 
chamber, and that they were going to he killed 

IV e had little trouble in the wards with them; one rather excitable 
young Nazi spat at a nurse, but was treated -with apomorphine and 
quietened down, and as opposed to this, many on leaving the hospital 
have expressed their thanks to the sisters and nurses 

Complete evacuation is as important a feature of transit work as 
rapid admission, sorting and treatment, and the scheme of a dmissi on 
and evacuation for all cases is shown m fig 4 

Initially we had not considered any triage to special units at this 
transit level, as we thought that the base hospital should provide these 
amenities; but such triage was forced upon us by a number of factors, 
the chief of which w'as that evacuation trains were carrying patients 
to base hospitals in the far North of England and not a mere two to 
three hours journey aw r ay as we had originally been led to expect 
Thus the principle governing the decision as to whether a patient 
should be sent to a special centre by us, or should continue by rail to 
base tvhere a further shift to a special centre would take place, was 



Fjc 3. 

Comparison of admissions and operations performed during the first 96 days of the 
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RECEPTION AND DISPOSAL OF AIR BORNE 
CASUALTIES 

AIR VICE- MARSHAL GEOFFREY KEYNES 
Sort" Gmntltni « Svgay ILAJ? 

The part played by the R_A.F In the evacuation of casualties from 
the battle front is necessarily limited It u but a link m tht chain, though 
extraordinarily important tf Its value 11 recognized as we of the R-A.F 
think it ihould be. It ha* not been neglected on the European front, 
for tome 40 000 femini ties have been to evacuated to thu country 
tince D-day - quite a high proportion of the total casualties The 
Rj\.F hat m general been responsible for the patients from the 
moment they arrived at* the air-strips on the Continent until in the 
hospital or ambulance train to which we have sent them. This has 
necessitated their bang sorted by us on one main occasion, that Is 
at their arrival on the particular airfields in the Midlands from which 
the whole orgamxation has been worked by Transport Command. 
The general picture of Air Evacuation has been described by Air 
Commodore Cade at a previous Conference. We are concerned now 
only with the problem of sorting but thu does necessitate references 
to other parts of the chain ra which the R~AF forms one link. 

How does transport by air affect the different lands of injuries 
from which the patients are suffering? The answer is simple - hardly 
at all! Carnage by air is usual!) smooth in the type of machine used, 
and they do not as a rule go higher than 3 000 feet, an aldtude not 
great enough to have an injunous effect on the types of patient chosen 
For air evacuation. Patients impressions of the journey have almost 
always been that much the worst part was the ambulance ride over 
bad roads from the holding unit to the air-stnp Occasionally patients 
with abdominal injuries complain of distension and winds colic while 
in the air and colostomies will usually evacuate faxes during the 
journey Otherwise there are no effects, and sorting of patients a 
scarcely affectfcd by then - having been airborne. 

The main factot influencing sorting has been the rapidity with 
which the patients have so often travelled from forward units to the 
home base. We have seen many casualties within a few hours of being 
wounded, so that the air-port has sometimes bail virtually a front 
hne unit in ensuring early treatment. It is even necessary to avoid 
being deceived by post-anxjthehc zvrmtzng due to operation done cm the 
other nde. 

The first casualties received by air from Normandy arrived on 
D + ia although it had been anticipated that we should not begin 
to function until D+40 
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INTER-ALLIED CONFERENCES ON WAR MEDICINE 

(2) An administrative comment which I must mate is that we were 
not given enough information concerning particularly the research 
and pathological services, which we were expected to feed -with cases, 
and who were to be billeted upon us The result was that an un- 
heralded RAMC pathologist arrived some htde time before D-day 
and neither we nor he knew what he was supposed to do Similarly, 
having been categorically informed that no penicillin umt was going 
to be allotted to us, a gendeman and four dressers arrived the following 
■day, stating that they were a penicillin umt, requesting accommoda- 
tion, and a large number of seriously wounded cases 

Considerable alteration m internal administration -was necessary to 
provide them with their requirements and it ivould have been better 
had we known in advance of their coming and the scope of their work 

(3) My last comment is a clinical one The plaster of thoraco- 
brachial and Tobruk splinting was put on far too thickly Up to 
D-f 10 they were good Thereafter they ivere like concrete and if you 
have ever tried to cope with a secondary haemorrhage in a thick 
thoracobrachial box you will know what ive feel about it 



Fig 5 

Admission and discharge of cases for the first 96 days of the 
Transit Hospital period 
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category (B) the tram patient*, must surely be 90% This belief was 
baied partly on experience of evacuation by sea, parti) on the fear that 
hospitals near the airports would be overwhelmed if category (A) rose 
above their arbitrary figure. 

Let me examin e the mrnld proctsus of the officer responsible for 
sorting Sometimes a* I watched him going round the crowded huts 
I felt he must be possessed of second sight. Bad light, difficult writing, 
inadequate space, clothes, blankets, bandages and plaster casts, all 
hindered access to the patient and hn individual problem. Sometimes 
tiro or three hundred patients arrived in the course of an hour or two, 
and the sorting officer hod to make hn decision in an average of two 
minutes for each patient. Often he had to try to reduce this to one 
mm ute, if the (B) patients were to get to thar train m reasonable time. 
A man s bmh or even hn life, and often the period of his ineffectiveness, 
depended on this decision. 

The sorting officer had to get used to making his decision so quickly 
that hrs mental process was an unconscious summing up of a com- 
plicated picture held in the back of hn mind - a picture formed of 
knowledge of what had gone before, mostly derived from a sometimes 
illegible card of notes observation of present conditions and finally, 
knowledge of what -was going to happen to the different categories 
when the> had been sorted. What had gone before - and how little 
of what the man had suffered and endured could be known in the 
sorting officer's rapid sun-C) of hn patients! It could be ascertained, 
however how many hours ago he had been wounded and what treat 
ment he had received. The particulars on the field cards were usually 
most admirably done without unnecessary elaboration, and obviously, 
many of the officers concerned had gone to great trouble to make 
their records legible With these mam facts hn history could be rapidly 
reconstructed and its bearing on hn p re se nt condition assessed. 

What was to come - this was based on day to da) often hour to 
hour knowledge of the number of ambulances available, the distances 
of the receiving hospitals, their bed state, the probable time of depar 
turn of the trains, their capacity time taken in loading and unloading 
and the dntancc they were going to travel - though thn information 
was often impossible to obtain. 

The assessment of the patients present condition is naturally the 
most important and difficult problem of alL There is no nmr for de 
tailed questioning The best plan 13 to have a small number of almost 
routine questions, easily asked and easily answered Of these the two 
mam ones are Are you in pain? Do you want food? A very great 
deal can be inferred from the answers to these tiro alone. Complications 
are sometimes introduced by the need to sort by nationalities as 
wdl as by wounds, for special arrangements were made for the • 

of Americans, Canadians and prisoners of war 

Removal of dressings is to be avoided if possible usually palpation 
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I am now concerned primarily with the clinical side of sorting 
wounded but the process is an adminisliativc pwblcin as well, and 
it is hardly suipming that admimstiatois and clinicians did not 
always see eye to eye In this connection I quote fiom a leporl by one 
of the youngei RAF medical ofiiccis mainly lcsponsiblc for sorting 
of casualties and decisions as to then disposal. After his first foui weeks 
of work he wrote - 

‘The adminisliativc side of the sorting and disposal was for the 
first tlnce weeks a continued source of headache, with argument and 
nonsensical decisions faced on the unit and the local Army Evacuation 
Headquarters by authorities equipped only with shoi t-sigh ted policy, 
and almost completely Jacking in knowledge of the finei points of 
Air Evacuation.’ 

This was written in the heat of battle during the birth pangs of 
what was for this country a new method of evacuation of casualties 
Its enormous advantages and special conditions were not at once 
perceived by all the authorities concerned, and they had to be 
convinced of facts which seemed to us, on the clinical side, so obvious 
as haidly to need stating Ncvei thelcss, a situation did at one time 
at ise where the administrators tried to insist that clinical sorting must 
conform to a preconceived pattern, whereas we, who wcic concerned 
with men instead of paper , knew that this standaid could not even 
be approached without grave injury to the wounded in our care 

Let me explain the circumstances in which the soiling was done. 
As soon as the transpoil planes had taxied to the ambulance station, 
the patients, mostly on stietcheis, wcic taken out as quickly as possible, 
loaded in the ambulances and taken to the near-by soiling huts 
Stretchers were placed, thirty in a hut, alongeithci side on iron trestles, 
brick suppoi Ls, or petiol tins. Soi ling began immediately while orderlies, 
male and female, ministered to the patients’ comfoi t. The unloading 
from the planes was supervised by an officer who, if he noticed any 
patient in a critical condition, oidcred his immediate removal to 
Station Sick -Quarters Fortunately this happened veiy seldom, as good 
judgment had usually been excr< ised in loading the planes 

Sorting was primarily concerned with deciding which patients 
should be taken by ambulance immediately to a hospital m the 
neighbourhood and which should be sent foi dislnbutjon by hospital 
tram to more or less distant paits 'Flic first calegoiy (A) wcic those 
judged to need immediate suigicu! itcalincnl, close observation, oi a 
j cst before being sent on a journey of any length The second catcgoiy 
(B) were thosejudged fit foi a tiam journey and whose fuithci surgical 
treatment could be safely delayed hi twelve to twcnty-loui hours or 
longer. 

This was the crux of the matter. 

The administrators were fumlv convinced that catcgoiy (A) 
patients could not possibly be m< n 10% oi die whole, and that 

i 
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condition had undergone a profound change- He was now a ghastly 
colour and thawing every sign of haemorrhage — blood was welling 
from the long Leg plaster around hu toes there was obviously a lecond 
ary hemorrhage from a large vessel. It was then realised that pus 
had previously been seen exuding round the toes, but this had not 
registered pro perl} m our conscious ness. It was now clear that it was 
being pushed out by the blood then still within the plaster Appropriate 
measures saved hu life, but how nearly we had faded Had the 
hemorrhage taken place In the ambulance or in the train he would 
have died 

I h a ve dwelt on the anxieties which must constantly be the lot of a 
conscientious sorter, but it must be gratefully admitted that his task is 
greatly lightened by the provision of special centres to which all 
patients in certain categories are sent These include head injuries, 
spinal injunct, fad o- maxillary Injuries, recent chest wounds, and 
more serious burns. In judging these categories sorting becomes almost 
automatic. 

A small category which has hitherto caused considerable anxiety 
Includes those with injuries to large blood-vessels, especially those In 
the lower limb with uncertain circulation below the injury It is now 
proposed that these also shall be automatically segregated - largely 
for clinical investigation, though it will also favour the saving of life 
and limbs- We have also seen many patients with high amputations 
through the thigh and grossly septic stumps evacuated between the 
fifth and tenth day’s Here, nsk of secondary haemorrhage a very 
great, and I have always advocated Immediate ligature of the super 
ficial femoral artery in Scarpa s triangle under local analgesia. The 
patient can then be evacuated by train with perfect safety 

Having indicated some of the principles to be observed In sorting 
for evacuation, I must now give some account of what has happened 
up to date- For tbe first month after air evacuation began, the per 
centage of category (A) was frequently 30% or 40%, and sometimes 
rose as high as 75% or 80% All administrative calculations were 
falsified and the battle of the percentages became a major issue. The 
R.A.F was accused of having a wrong attitude in their sorting, and 
changes were dem an ded We on our side were perfectly sure of our 
ground and with the support of our superiors -we refused to allow our 
clinical judgment to be made subservient to administrative prejudice. 
It was clear to us that on the other side of the water the advantages 
of air evacuation ivere so fully appreciated that the more severely 
wounded men were bong selected for sending by air and that this 
was bound to raise the (A) percentage far above the prescribed 10% 
Moreover air evacuation was so prompt that in the early stages of the 
invasion many men reached us e n tirely untreated, save for a first 
field dressing so that urgent surgery for many of them was a prune 
necessity and a matter of first principles. 
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of the hmb or part of the body close to the bandaged wound will give 
the needed information Tenderness, swelling, and induration, are all 
indications for surgery Their absence is an assurance that treatment 
can wait Of course the presence of retained foreign bodies must often 
be guessed at There is no possibility of routine X-ray examinations 
at this stage Many patients have X-ray films with them, but many 
more do not If the decision is in doubt after this superficial examina- 
tion, the dressings must be taken off by one of the nursing staff while 
the medical officer continues his round, to return later to look at the 
exposed wound The experienced sorter very seldom needs to do this 

Another part of the routine is to note the character of the patient’s 
pulse. The value of this is m detecting toxaemia A rapid pulse is 
common in wounded men particularly after operation, and does not 
necessarily mean unfitness for travel But a bounding pulse, i e high 
pulse pressure, is a very important sign and easily felt It warns the 
sorter at once to be on the look-out for a toxic state, whose source 
may be completely hidden beneath bandages, or, more often, a 
plaster cast 

Tins introduces a subject which looms large in the sorter’s eyes. 
The value of plaster casts for movement of casualties with fractured 
bones or extensive injury to soft parts cannot be exaggerated, but it 
also cannot be denied that they provide the most difficult problem of 
all for the sorter It is hardly ever justifiable to remove a plaster case, 
and the messages written on them in indelible pencil, with dates of 
operations, sketches of the positions of bones, and warnings such as 
watch for gas gangrene and watch the toes - arc extremely 
helpful to the sorter. Still, faced with a plaster cast he must exercise 
his own unbiased judgment with all his senses alert Among these, 
smell takes a very important place. The sickly odour of gas gangrene 
under a thick plaster spica must never escape him (hence, he must 
never have a cold 1 ) His anxieties are much lessened, however, by the 
knowledge that not all these smells mean true gas gangrene He is alive 
nowadays to the distinction between massive gangrene of muscle and 
gas cellulitis, that is to the profound constitutional effect of the one 
and the relative absence of any effect m the other, though the smell 
may be the same Another routine question is ‘can you move your 
toes'*,’ their colour and temperature being at the same time closely 
observed Yet, however careful our sorter, he may still be deceived by 
events takin g place beneath a plaster A few days ago we had paused 
longer than usual over a man who had a compound fracture of his 
right upper arm and a full thoracobrachial plaster cast, a compound 
fracture of the left ankle lvith a plaster cast up to the knee, and a 
compound fracture of the right tibia, with full length plaster from the 
t toes to the pelvis. In spite of everything his general condition seemed 
good, and there was no smell His pulse was rapid, but not bounding 
With a htde hesitation we marked him (B) Ten minutes later his 
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tr aining Thu included practice assault work and embarkation of 
casuaitro. 

On the outward trip* to Normandy men, tank*, vehicles and gum 
were earned, and very rapidly discharged on arrival. Then came the 
most astonishing metamorphosis. As the vehicles were driving out of 
the tank deck, the deck was scrubbed, stretcher brackets were ngged, 
the resuscitation apparatus and operating theatre were got ready 
Naturally no red cross could be displayed on this ship It was impera 
live to have the hospital ready immediately the last vehicle left. I am 
glad to say that we always managed to do this. In landing ships, one 
must co-operate with the tides. 

Metamorphosis m reverse took place at the home port. The casualties 
were rapidly disembarked, the stretcher brackets were stowed away 
and lashed down, supplies of blood were replenished by a very’ effi ci e n t 
organization which never failed us at whatever port we touched. The 
ship once more took on its load of tanks, vehicles and men. 

Conditions for treatment whether it be blood transfusion or surgery’ 
were naturally those of a forward area. The weather was not entirely 
land to m m those days. That brought all sorts of complications for 
everyone, \acohters must be secured to the stretcher brackets to 
prevent breakage by rough weather Cutting down on a van m a bad 
sea may assume the proportions of a major 1 surgical adventure. 

Seasickness aggravates shock, and has an adverse effect on any 
patient, but fortunately hyoscine was a great remedy Blood ages more 
rapidly with vibration and shaking The blood suffered inevitably from 
beaching, vibration of the ship the poundmg of the sea, the ship s 
anti-aircraft fire, and near muses from bombing and shelling We 
never kept a batch of blood for more than a trips, even if there waj 
any left over The blood used was never more than fourteen days old. 
The remainder was landed in exchange for fresh supplies. 

The blood was stored on board m a refrigerated compartment It 
found itself co-tenant with the meat and the cheese. There teemed no 
reason why the symbiosis should be unsatisfactory as all three occu 
pants contained a considerable amount of proton! However, we were 
to experience difficulty here Although the compartment was fitted 
with a temperature indicator and an adjustable valve, we found that 
frequent demands for the meat and cheese caused unwelcome changes 
in the temperature. 

I persuaded the engineer officer under whose charge were the cool 
rooms, to dissolve the partnership with the meat and the cheese, and 
we had the room solely for storage of blood, plasma, sera and penicillin. 
It was necessary to m ai n tain a rating on continuous watch on the 
temperature dial, with logging of the readings every two hours. We 
kept the blood between 40 F and 4a F and had no further trouble. 

Treatment of cases m forward areas, whether it be resuscitation or 
surgery’ must necessarily be swift In fact everything depends on 
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As the situation in France became more favourable for giving full 
treatment there, the position gradually changed More and more 
patients had spent many days m hospital and were plainly convalescent. 
Fewer and fewer arrived untreated, and ultimately we saw none of 
these So the percentage of category (A) fell, and category (B) rose, 
now for many weeks (A) has been well below 10% and (B) well above 
90% The administrator is satisfied, but the sorter can never be relieved 
of his grave responsibility and recurrent anxieties 

During the subsequent discussion, the D G A M S explained that 
‘The Battle of the Percentages’ was really a conflict between the views 
of two sets of clinicians, the estimate of 10% and 90% having been 
made by a surgical consultant The administrators were only proceed- 
ing on clinical advice 

This statement led the surgical consultant to admit that, in fact, 
he had been responsible for the figures, which were based on previous 
exp enence, though he pointed out that he had been asked to advise 
on the basis of beginning Air Evacuation at D+40 

It then became plain that the whole trouble arose from the 
administrative attempt to fit the picture of D-f 12 into the frame of 
D-t-40, a misunderstanding for which the RAF organization could 
not be held responsible 

Whoever may have been right in the ‘battle of the percentages/ the ovemding 
factor was the necessity to keep the port and transit hospitals from becoming clogged, 
even at some risk to the casualties If evacuation was not sufficiently rapid, not only 
would later convoys have severely suffered, but the general organization for the 
evacuation of wounded would rapidly have become chaotic - [Editor’s Note.] 
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THE BLOOD TRANSFUSION SERVICE 

SURGEON LIEUTENANT-COMMANDER R N MARTIN, r k c.s , r n v r 
Surgeon, H M Tank Landing Ship No 363 

I propose to speak of a particular aspect of blood transfusion I refer 
to the assault on the Normandy beaches, and the subsequent evacuation 
of casualties by medically manned tank landing ships, or L S T as 
they are officially known 

I had the honour to be semor medical officer and surgeon in one of 
these ships from D-day to D+ 24 We had a team of 3 medical officers, 
15 sick berth attendants, and 16 specially trained seamen and Royal 
Marines This total of 34 had all undergone special preliminary 
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was at death s door on reaching us I advised agairat transfusion as 
there were other* serioiuly 31 , but with a better chance. One of ray 
medical officer* pleaded with me, and gave him a tramfunon, but to 
no avail 

It follow* then that if blood a to be used at all it must be used on 
r-im who would pooibl) not recover without it, and it must therefore 
be used m adequate amounts. Under these circumstances I consider 
the minim um to be 2 pints. Perhaps an exception to this is a chest 
wound 

Most of our transfused case* had 3 pints, and some had more. Open 
venesection was necesmrv m many cases, collapsed vans of the largest 
calibre ore often difficult to find by closed metbodi. An additional 
advantage of the open method is that the cannula is less likely to come 
out, and the case may be transported after disembarkation with the 
transfusion run ning Incidentally one case with transfusion running 
was received from a DUX.W on D-day which had weathered 1 mile 
of very choppy tea. 

When it was neceasarj to cut down, the leg was used m preference 
to the arm Patients are very much more comfortable with a trans 
fusion running into an extended leg than mto an extended arm. They 
can also be nursed more caul) 

Our indication* for transfusion were based entirely on the clinical 
appearance. You can well realise that we had neither the apparatus 
nor the time far recording blood concentration, blood pressure or 
shock curves In a ihip owing to the noise, the stethoscope has 10 
much competition that it loses it* value. The colour of the patient, hi* 
pulse his warmth or hi* lack of it, were the most important clues to 
the need for transfusion Similarly transfusion ceased when the 
patient improved, and the phenomena were reversed. 

Our most dramatic case in the early dayi of the invasion was a 
soldier who came on board with a se v e re compound fracture of the 
lower third of the femur to which a tourniquet had been applied on 
shore. He was m very bad condition, and had obviouily lost much 
blood 

Resuscitation was commenced at once, and the tourniquet removed 
There was no further bleeding After a blood transfusion hud been 
running a short time he bled from ho wound and it was necessary to 
re-apply the tourniquet. The bleeding vemels were in the depths of 
the wound and could not be caught with Imnoctat*. Shortly 
afterwards, In spite of resuscitation measures, his condition became 
wane, and his radial pulse was imperceptible. The transfusion was 
accelerated by means of a rubber bulb from a icent spray but he 
deteriorated further His eyes became glared, and he was nearer death 
than we cared As a last resort we got a second transfusion going in the 
other arm, fort unatel y without having to cut down. This we also 
accelerated, and he was now receiving two accelerated transfusion*. 
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speed . That means you must have an efficient system for reception of 
casualties The man who icquiics transfusion must be picked up at 
the cat best moment and dealt with at once Triage was all important 
When you emliaik close on 300 wounded in two hours you cannot 
afford to have bottlenecks, and yet you cannot afford to examine a 
case carelessly 01 not at all. In actual fact we had a bottleneck, but 
it did not slow (he cmbaikation at the far shore, and it did not enter 
into conflict with those all-unportant tides 

Oui bottleneck was not a worrying one Many of our casualties 
were lcceivcd horn DUJCWs, some from ambulances 

In oidet to let the DUKWs and ambulances get away for another 
load we unloaded the sit etchers ducct on to the deck, and no stietcher 
was placed on the strclchci brackets until I had examined the patient. 
This meant that tnage proceeded for some hours after embarkation 
was complete Cases need mg resuscitation were marked with an ‘R’ 
on their foiehcads in indelible pencil They wcie automatically placed 
in the icsuscitation ward 

This so-called waid was simply the 30 stretcher brackets nearest the 
operating thcalic At this end wcie my two resuscitation teams each 
with one medical officer and an opciatmg 100m attendent. The latter 
was not lequncd foi surgciy until tnage was complete Tiansfusion 
was commenced in some cases while we wcie still at tli9 fai -shore 
A little caihct I said you must be swift in youi decision to transfuse 
01 not You must be quick if you aic to get tluough the day’s work On 
D-day some 187 casualties wcie embarked, and many of these had 
had little done bcfoic amval, due to the confused nature of the landing 
in the caily stages Some wounded arnvcd with compound fiacturcs 
immobilized by tying the good leg to the injuicd one 

You cannot alibi d to say ‘I will ic-c\ammc that case m half an 
hom with a view to tiansfusion ’ You must decide theie and then It is 
a question of doing the greatest good foi the gicatest number, and in 
the shoitcst time 

In the latei stages of the invasion the need for transfusion was not 
so great Only one icsuscitation team was necessary, the fice medical 
officci assisting with leception and triage 

The practical side of transfusion - We icseivcd blood for cases of 
hacmori liage, and ioi infected cases with maikcd toxaemia We used 
plasma on cases of shock in whom hannonhage was not a maikcd 
feature We saw no majoi cases of bin ns 

Theie is a temptation in civil suigcry in quictci sui roundings than 
ours to give a pint of blood 01 plasma to a ca^who is mildly shocked, 
and who would recover without it In fcf jias that temptation 

must be resisted Y-~ » ‘ not waste blc ->ui time, and thus 

jeopardize the li^ At the c ’ *c scale you must 

desist from transfu, -scs in ext « particularly now 

of a man who had ' our-old d, and who 
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Perhaps this was contrary to the principles of physiology, but we got 
a good result After he had had i pint he began to improve, and we 
slowed the rate After 4 pints he was fit enough to have surgical toilet 
of his wound under pentothal anaesthesia The lower two perforating 
branches of the profunda femons artery were ligated, and the limb 
was put up in a Tobruk plaster After the fifth pint the transfusion 
was discontinued He was of ruddy countenance, and well enough to 
be moved to a hospital 3 miles from the port of disembarkation 

There seems to be an optimum time after transfusion when surgery 
should be undertaken It vanes in individual cases If it is necessary 
to operate in forward areas, and it often is, it should be done either 
towards the end of the transfusion or within one hour of its termination 
Those cases which require urgent surgery seem to go downhill again if 
left too long after transfusion 

As for results I can only speak in general terms We lost track of our 
cases in those hectic days We had time to issue follow-up cards only 
to a few We saw no reactions from transfusion Our mortality was 
0 5 % while cases were on board 

Blood transfusion is not everything In the early days we had 
wounded who had not had a square meal for three days It was more 
important to feed them than to transfuse them The ship’s galley 
managed to give all wounded a meal within four hours 

I should like to conclude with an extract from the Regulations and 
Instructions relating to His Majesty’s Service at Sea m the year 1806 - 

‘The Surgeon - He having the charge of the In es of so many useful subjects of 
this Kingdom, is ho from crov ded accommodations .the varieties of 
v eathcr and climate are liable to infectious fevers , scurvy and 
also to wounds and hurts incident to their mode of life 

The guarding against . these evils will depend v cry materially on his 
promptitude in applying the most speedy remedies 

As sickness m the most favourable situations ashore depresses the spirits, 
much more must it affect his patients on board Ships of War, labouring under 
so many inconveniences v hich cannot be remedied 

In these circumstances it becomes his dut> to exhilarate their spirits 
and add to their hope of recovery, to which it cannot fad, to contribute ’ 

Those words might well be applied to blood transfusion one and a 
half centuries after they were written 
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EXPERIENCES OF A MEDICAL PRISONER 
AT BUCHENWALD 

PROFESSOR CHARLES RIGHET (Puis) 

Mm sin m rArmddm* it MUnm 

I wu arrested juxt two yean ago The Gestapo did not know exactly why 
they arrested me, which was very fortunate for me but the Germans 
very much appreciate family life, and they showed it by arresting my 
wife, my son, and my niece and putting them m gaoL But gaol u 
one thing and a concentration camp another On the journey we were 
rrxty-two hours without a drink, and many died m consequence. Many 
tried to escape some succeeded and during the ensuing night we heard 
shooting which indicated that some at least of those who escaped had 
been killed. I saw some men who showed signs of madness 

Presen dy we arrived at Buchenwald As we went through the door 
at Buchenwald we saw a great picture m which the figures were a 
monk, a Jew a pnest, and a policeman, and the policeman was putting 
the other three m gaoL It was a symbol of our life there. Our headi 
were shaved we were bathed, and clothed, but clothed very badly 
and in the bitter weather we had no shoes, no gloves, no overcoat. 
The barracks, which were 50 metres long and 10 metres wide, con- 
tamed about 750 when we arrived The numbers in the block rose m 
! 945 to 1 500 and then to 2 100 Many fell Hi, but there was very 
little room for them m hospital A number of our comrades died m 
the blocks about two people died every day in our block, and wi thin 
one month 10% of our comrades had died. I escaped only because m 
the fifth or nxth week I was taken to work as a doctor in the hospital 
where I was much better off 

Buchenwald was established for 10 000 but when we came there 
the total number was 25 000 men. It was said to be a good camp 
hnt I saw iome people who died of the blows they received there. I 
*peak here as I would speak m a court of justice, and I do not want to 
**T anything which is only hearsay Some people were lhot without 
tnA h I remember that m September twenty were killed. Some of 
them belonged to the Bntiih Intelligence Service, some were French 
men who had tried to make their escape. Once more French and 
English blood was mingled. 

As for conditions m the camp, the German goodness was great! We 
were showed from time to time to spend six or seven hours out m the 
tn ° w > but without gloves or overcoat. We had to work some twelve 
thirteen hours, and after that the military roll-call, which was 
**PPo*ed to last one hour but customarily' lasted much longer some 
ealhngi lasting even twenty four hours. Our overcrowding was perhaps 
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good convict is dead after ux months in this camp We could not do 
vtt) much for the nek. We had a few medicaments, but all those had 
to be used for the people who might probabl) be saved 
Did the German people know of all this? It is hard to think that they 
did not, with 20 great camps and perhaps 200 little ones, all under the 
rule of ‘Himmlensm. To-day we are lrnng m days of Victory but in 
the midst of Victory let us spare a thought for the men - 1 naturally 
thmk of France - who died tn these camps, but through whom the 
jpint of resistance Lives on. 




GERMAN CONCENTRATION CAMPS EARLY 
MEASURES AT BELSEN 

BRIGADIER H. L. GLYN HUGHES oia, dao. ilc 
DJ)MS Uxi Arm? BXA. 

My remarks will concern Be hen as it was before and after we liberated 
it, the conditions we found there, and the difficulties we had to 
can come. 

By means of hostages, the Germans intimated to us that there was 
■within their Una a concentration camp containing 1 500 cases of 
typhus, but at no tune did they give any indication of the appalling 
conditions wc were to find there when we captured the area. As 
events proved, there must hate: been between 10 000 and 20 000 cases 
there. 

In all, they stated that there were about 55,000 prisoners in two 
amps In the area in the smaller situated in the local barrack area, 
*ne 15,000 men who had not been there long - a week or ten days. 
There was no typhus, and not a great deal of disease amongst them, 
but varying degrees of malnutrition. In the actual concentration 
camp were 40 000 men and women and a considerable amount of 
daeasc cf all kinds, including typhus. 

Tvro British officers went over to the German lines to discuss how 
the situation could best be dealt with. The Germans were asked to 
pve up the whole area, but they naturally pointed out that this would 
*be whole of their defensive position on the right flank it was 
“crtfbre agreed that no troops should be deployed within the camp 
Pcmactcr and that no artillery fire should be directed into or from the 
The German commander was to ensure that all S_S except 
U * ac required for administration, should leave the camp before the 
lrrr ^ *oy British force those required must be disarmed and 
VDU ” become prisoners. A battalion of II ekrmachi was to be kept to 
^ « guards and prevent the escape into the surrounding country of 
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the worst of our miseries We were truly in a rabbit coop, and not one 
of modem construction either. Related to this was the misery of starva- 
tion As we all know, about 3,000 calories is needed for those at work 
and for all when it is cold, but for a long time during 1944 we had 
only 1,750, and later only 1,050 The food was the general food of a 
convict camp We had one litre of soup, and at the beginning 500 gm 
of bread and 25 gm of margarine Sometimes this was supplemented, 
but during the latter part of the time we had 200 or 300 gm of bread 
only, and very little margarine - perhaps 15 gm My son was in 
Belsen at the end of April, and for five days he had nothing to eat 

In these camps there were not only political prisoners, but criminals - 
robbers, murderers, blackmailers This convict camp was far from 
being a democracy The word ‘camarade’ was much used, but it was 
nothing but a v ord We were not comrades, we were a group of 
human convicts, some of whom had been there for ten years Some were 
quite.good, but others were simply brutal In a word, we were a mob. 
The transport conditions outside the camp were sometimes normal, 
but at other times frightful I know of a case where 30 % of the men who 
were transported in uncovered wagons in the cold weather died 

Mortality and morbidity - Five diseases were -widespread One was 
erysipelas, of which there were about 1,500 cases in less than one year. 
Pneumonia showed an incidence of from 12 to 15% every year 
Dysentery lasted in a severe form only two months, but in that time it 
killed between 3,000 and 4,000 men, the mortality being more than 
50 % We had six epidemics of typhus, all of which I saw But I think 
the most terrible disease was tuberculosis It killed its victims, not in 
tv o or three months, but often in four to six weeks or less Most of our 
patients had what I call the hunger complex, and I think the starvation 
was the same in all the camps A man might lose 20 to 4° kilos, and 
be in a state of great general weakness Blood-pressure was always 
very low, and at the autopsy we always found myocarditis 

Morale soon began to diminish under these conditions Men whose 
comrades had died v r ould conceal their death for a few days in order 
that they might get the dead man’s soup as -well as their own I have 
knowm cases in which men have been killed m order that those who 
killed them might have their bread ticket My son told me that in 
some cases even corpses have been eaten Starvation means a general 
collapse, physical and moral. Death is ah"^^_ ugly, but I t hin k that 
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Apart from the frightful condition! in compound! and huts there 
were many other horrori - the enonnoui piles of dead lying everywhere, 
i crematorium, a gallowa in the centre of the camp and signsofmasj 
bunal - one enpnnoia grave open and half filled on our amval 
That u a broad picture ofBclsen. The magnitude of the talk wai not 
really apparent until one got into the huts, and one wai faced with the 
ap pallin g » tench and the sight of countle*s numbers of miserable 
ikdeton* herded together on the floor or in bunks, often four to a bed, 
and the living iharmg with the dead In one hut were counted twenty 
women in 35 square feet the hare minimum of ipace allotted to one 
Bntuh soldier m the most crowded condition! There were few 
bJinVrtu and many were without clothing at all there ivas do straw 
and few rooms had bunks. 

That first night the priorities were food water and more troops. 
Despite the evidence of ample stocks of food m the neighbourhood 
there had been no food or water lmied for seven to ten days. The task 
of claiming the area seemed at first insuperable, and the first essential 
was supervision by more troops, particularly directed to administration. 

What were we to do *traighway ? It was first decided to give the 
best chance of survival to the greatest number and therefore to move 
out at once into the barrack area the supposedly fit and well thereby 
making more room in the huts and supervision of feeding easier 
For many reasons it was not possible to implement these ideals m 
full, which included the careful selection of the next cases to be moved 
m order of priority and it eventually came to a question of evacuating 
hut by but 

The fact that there was a good barrack are* which could be con 
verted into a hospital undoubtedly saved the situation and, m addition 
adjomln£ this area, was a beautiful military hospital of 500 beds, and 
* Iirge officers mess, w which the dining room alone could take 200 
beds. 

The main difficulty of course, was equipment for the barrack area 
*ad it was obvious that this could not come from Bntuh Army sources 
m the amount required Eventually 14,000 beds were equipped from 
cvcr > conceivable source, by combing out too, a very wide area of 
ctamtry 

The other cry and the most important was for more help We made 
ase of what German doctors and nurses were available from those who 
k*d been made prisoners, and asked at once for the help of thfc Red 
^ ron > U*NJLRA. and any other available source. 

T’he arrival of 97 medical students from the London teaching 
k^ptals proved the greatest help and with then- advent the death 
^te. vduch m the earliest day* had been 500 per day began to drop 
With their knowledge nnd_ enthusiasm we were able to 
Crcmj e much better supervision in each hut they worked splendidly 
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any internees who might be infectious, but as soon as the British forces 
could take over this duty, the Wehnnacht would he given safe conduct 
back to the German lines 

Although it would be the nth Armoured Division which 
would capture the area, it was evident that the control and cleansing 
of the area would become a ‘Second Army’ problem At the time wc 
were still fighting hard, it was indeed one of the most important 
periods of the campaign, because we had got the German Army on 
the run; as a result every British division was heavily engaged. 

The demands on our own medical services at that time were very 
great, with fighting commitments alone, but in addition there were 
vast numbers of displaced persons streaming back, and also large 
collections of German wounded in the many hospitals, both military 
and civil, on the line of our advance, both heavy medical commitments 
The medical units available were therefore very few and all that could 
be spared initially was one casualty clearing station, one light field 
ambulance, and two field hygiene sections 

Belsen, as we saw it on the day of its liberation, April 15, 1945, can 
be described as follows, - 

Gamp I, referied to as the ‘horror camp/ contained 40,000 people, 
made up of approximately 28,000 women and 12,000 men At the 
entrance was an administrative area, where were situated offices, 
accommodation for guards, stores, and prison cells The camp proper 
was a heavily wired perimeter with guard towers spaced at regular 
intervals around it and from which for the first forty-eight hours 
continual shots were being fired The perimeter enclosed five com- 
pounds, four on the left and one on the right of a broad road running 
through the camp Three of these were for men and contained numbers 
varying from 1,500 to 8,000, The two for women contained, the one 
on the left, 5,000, and the other on the right, 23,000 The whole camp 
was originally built to contain 8,000 and on our arrival we found 

40.000 living, whilst on the ground were 10,000 corpses, and it was 
further reported that, in addition, 17,000 had died during the previous 
month of March 

After a quick survey of the whole camp area an estimate was made 
that 25,000 required immediate hospitalization and of this number 

10.000 would probably die, despite all efforts These figures proved 
to be very near the mark, although the number of deaths after liberation 
was higher, approximately 13,000. 

In the camp there was no sign of hygiene at all, huts which should 
have contained at the most 80 to 100 prisoners in some cases had as 
many as 1,000, Some huts had a lavatory, but this had long ceased to 
function and the authorities had made no provision outside, so that 
conditions on the ground and in the huts themselves were appalling, 
especially vs hen it is realized that starvation diarrhoea and dysentery 
were rife. 
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First of all we hid to arrange for the buna! of the dead The dead 
were lying just where they had dropped around the camp Several 
thousand more inside the huts were lying amongst the Irving because 
the living were too weak to get them out. In some cases the Irving had 
pulled up floorboards and put the dead beneath them (During the 
trmr we were at Behen a total of 23 000 people were buned ) 

The second point was to arrange suitable feeding (Large numbers 
vrere dying of over feeding at the hands ofwell meaning British soldiers.) 

The third point was to get on with typhus control and as far as 
possible to dust all the huts too 

The fourth pouit was to get nd of the debris of all sorts now littering 
the camps - rags, rubbish human excreta, etc. 

Within 2 kilometres of the Horror Camp itself were the Wthrmachi 
barracks. The buildings in this area are modem and were occupied, 
at the tnne of our arrival, by Wthrmacht and Hungarian soldier*. A 
group of barrack b uilding * at the lower end of this camp housed 
ratemees, about 600 to a building of 150 capacity 
1 went round this area on the 17th with the military com ma nder of 
the camp and the S M.G O from Second Arm) We had managed, 
thanks to Bng Hughes, to impress the fact that hospitalization was 
the first and most important afcaideration, the medical problem 
bang by far the greatest one. I selected an area of the barracks as 
Ratable for our purpose, mainly on account of the number of its 
canteens - one canteen to each group of four buildings. These canteens 
had admirable cooking facilities and two large dining halls which 
could be and were converted into wards. The buddings themselves 
would each accommodate 150 people. I afterwards got eleven of these 
canteens. 

We also earmarked two other buildings which we thought would be 
suitable. One was a German military hospital and the other which we 
c*Ded the ‘Round House had been a German officers mess and was 
* magnificent building The German mill tar)- hospital had about 650 
pabents at the time, but after Brig Hughes inspected it on, I think, 
the 18th, they very rapidly had 1 300 there. Accommodation for 
Gorman wounded was becoming very tight at this time, and ao it had 
to be used but the brigadier promised to have this hospital cleared as 
* 30n &s I wanted to take it over for internees. So far we had earmarked 
* CCOf tmiodadan for approximately 10000 and I thought that was 
£°od enough for a start. The war was still on in those days other 
F^oner-of war and concentration camps were bong found and the 
hngadier could not guarantee any immediate hope of help 
"Hie next thing was to find the equipment for this hospital area. As 
only earned 50 beds m the CCS it all seemed rather hopeless at 
beginning, but we began to look for equipment and soon found it 
m the barrack area. We found blankets, sheets, paHianes, feeding 
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and I cannot speak highly enough of their efforts under the guidance 
of Dr Meiklejohn 

Six Red Cross relief teams did wonderful work, and, as time 
progressed, extra help was forthcoming from other sources, but the 
mam brunt had fallen on army medical units of the RAMC 
throughout the early days The first medical unit commenced work 
on April 17, the first admissions to hospital on April 21, the whole 
area cleansed by May 18, and during that time a hospital area of 
14,000 beds equipped and fitted 

I should like at this stage to pay a tribute to the work of Lt -Col 
J A D Johnston and Lt -Col F M Lipscomb, who were in charge 
of the administrative and medical side The value of their efforts 
cannot be estimated 
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GERMAN CONCENTRATION CAMPS EARLY - 
MEASURES AT BELSEN 

COLONEL J A D JOHNSTON, obi, m c 
O C , 32 C CJ> 

I first entered Belscn on April 17, with my unit 32 C C S No 11 Light 
Field Ambulance joined us there on the same day There was already 
one field hygiene section there 

My own first impressions of the camp were those of incredulity 
rather than horror I just could not believe what I saw But these 
feelings rapidly changed to an anger I have never experienced before, 
to a loathing of the S S men and women who had controlled the camp 
and of the enure German nation who had allowed this thing to happen 

First, we had to get the sick out of the horror camp as soon as 
possible and get them into clean areas, and this had to be done with an 
organized plan of evacuation, reception and cleansing and delousmg 
prior to admission into clean buildings The second step would be to 
evacuate the fit likewise into clean buildings at the earliest possible 
moment with a similar plan of cleansing and delousmg In view of our 
limited resources and the time it would take to complete this task, the 
. following urgent measures had to be earned out m the horror camp 
itself to prevent further loss of life from starvation or disease It must 
be appreciated in this connection that conditions were absolutely npe 
for an epidemic, and I knew from what the internee doctors had told 
me that there were already a certain number of cases .of enteric and 
dysentery in the camp 
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Ai regards the to-called hospital area this had to be cleared of all 
fnrting equipment that was m it at the time, and we employed about 
400 Hungarians on the job Then the buildings had to be equipped 
We worked out two scales of equipment- Priority I and II Priority I 
\raj the equipment necessary to allow us to start, viz. beds, blankets, 
sheets, feeding utensils, etc. Priority II was a htdc more elaborate and 
was added as the equipment became available. All my officers and 
N 0 . 0 j at this tune were employed in acquiring equipment We 
empty went m to local towns and villages and demanded equipment 
Within a few days we had cleared and equipped two canteens and 
eight buildings. Reception was ready to function, the hospital store 
looked reasonably healthy and the ambulance cars were actually on 
theu way to the Horror Gamp when we discovered that the Wthnqacht 
who had left the previous night, had cut the water supply as a final 
gesture, and we had to stop everything for that day We got started the 
following morning We admitted only 300 that day but an average of 
670 a day after that until we had filled that area. 


The staffing of the hospital area was done m the first place by 
doctors and nurses who had been internees in the Horror Comp These 
people were weak from starvation and practically all had only one 
interest in life and that was food and food they got at the expense of 
the patients. Consequently they had to be watched over cajoled 
and bullied and I bad to get rid of a large number of them At this 
time I was only able to put one R.A MG. orderly to each building of 
150 patients. We have in a G C-S only eight nursing listen and these 
we employed in the particular square in which we were receiving 
We got 670 people into an area a day and then as we moved on to the 
next square we left behind one nursing sister to supervise the squares of 
670 beds. Two of my niters went into the cookhouses and organised the 
cooking, etc, (these two women did the job extremely well) 


We were now becoming very stretched indeed until help arrived in 
the shape of six B R.C.S teams, each team with eight women and 
£>ur men. Of the women one u a trained nurse, one is a Vj\ D and 
the others do a certain amount of home nursing but they all became 
fcorsc* m Belscn m fact they alt became supervisors of Belscn in the 
end. 


Then we got a hundred British medical students When they arrived 
numbers were still dying m the Horror Gamp from starvation - 
the only way we could employ them waj down m the Horror Gamp 
they did the job most magnificently and were undoubtedly 
^fi^msible for saving several thousand lives. We also cleaned up an 
°‘ the Horror Camp - established a small human laundry* and 
P°cary hospital area, and there the students did the doctonng 

hygiene, we had two field hygiene sections. One was 
^ployed purely on typhus control, working under the direction of 
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utensils, in fact all the thousand and one tilings required to organize 
such a job. My officers and men were sent out in search parties, as 
the Army was not in a position to help us much at this time, and they 
found sufficient stuff to equip about 3,000 beds Why this stuff had not 
been used in the Belsen Camp I cannot state 

The Wchrmachl w ere still hanging about at this time and all sorts of 
rogues, including internees, were also on the scrounge so we had to 
put on our men to guard the equipment as it was found In the barrack 
area there -was quite a large number of stables and I earmarked one 
of these as a store for the equipment as w e found it To run this store 
I put in one of my anaesthetists — a man of many parts, and of a highly 
acquisitive character When he moved in he took with him a large 
revolver -which he undoubtedly needed 

The next thing to do was to arrange for some form of reception 
place where patients could be cleansed and deloused prior to their 
admission to the new hospital area We used another stable for this 
purpose, got a section of a mobile bath unit to provide the hot water, 
staffed it with German nurses, and organized and arranged it so that 
as the patients arrived from the ‘Horror Camp’ they were placed on 
the tables, scrubbed from head to foot with hot water and soap, de- 
loused and them heads w ere shaved if ice thought it was necessary - 
everyone was lousy. They \\ ere then transferred on to clean stretchers, 
and into clean ambulance cars and so to wards It is interesting to 
note here that out of 14,000 odd treated only two died during the 
process It is also interesting to note that of the 46 German nurses we 
employed 23 developed tvphus 

The next thing was food "When ne first arrived hundreds were 
dying of starvation and large numbers v ere soon developing over- 
feeding diar rhoea at the hands of w ell-meaning British troops One 
trouble was that the fit, or alleged fit, internees who could get to the 
cookhouse got all the food, and the thousands of sick or starved, Mho 
were too weak to walk, got nothing. So we put in a few 7 men of No 11 
Light Field Ambulance and they provided milk for about 5,000 odd 
people who o then vise would not be fed There 'were far more to he 
dealt with and w e could only provide milk twice a day We had enough 
tinned milk to keep us going but this was full milk and these people 
could not assimil ate the fat. However, th anks ro Colonel Sydenstricker 
and Dr Leach, of the United States Medical Corps, who came up 
from Holland where they were working, we very 7 rapidly had dried 
skimmed milk Sown out from home plus advice on the fee ding of these 
people. Colonel Lipscomb made out diet scales for the hospital area 
we were starting and for the ‘Horror Camp.' In this connection w e had 
to lay down the ‘Belsen standard of fitness’ — namely, anyone who 
could walk to the cookhouse for food 

We started a medical store and dispensary in one of the canteens of 

the hospital area. 
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to hospital, roughly about 8,000 cases. There was a distinction between 
two groups. 

The first group showed extreme emaciation with lowering of bodily 
juvi mental processes, resulting in prostration, apathy and grossly 
impaired digestive function. The majonty of these patients were also 
dehydrated, some very severe!) 

The second group showed oedema m addition to the features I have 
mentioned It was gross in about 6% of the cases admitted but many 
more patients minor degrees of oedema, which became pronounced 
when fhud was given to relieve dehydration. 

Diarrhoea was a very common feature which sometimes aggravated 
the dehydration 

One of the secondary features of starvation was anaemia. Some of 
the starved patients showed little evidence of it but in others it was most 
pronounced depending probably on the blood concentration The 
anaemia showed a nearly normal colour index and very little scatter in 
the me of the red cells 

An interesting point was the effect of heat on these cases of starvation. 
On two hot days when the temperature m the huts was about 95 
patients who were improving to the extent of getting about 
collapsed 1 

Contrary to expectations dear-cut specific vitamin deficiency 
syndromes were absent no scurvy no definite ben-beri, no xerophthal 
mia. A harsh dry skin with follicular keratosis was often seen, but in 
the presence of the effects of dehydration, exposure, and scratching its 
precise cause was difficult to asses*. In certain cases of diarrhoea a raw 
red painful tongue, often with marginal ulcers, skin pigmentation and 
mental changes suggested nicotinic acid deficiency but no case of 
clam cal pellagra was encountered 

The second most important disease was typhus which accounted for 
approximately 35% of the early admanom to hospital. It presented 
the usual clinical features. As far as could be ascertained none of the 
internees had been Inoculated against it. Ten R.A.M.G. personnel, 
previously inoculated contracted it while working in d cansing and 
detaining operations m the huts In all these the fever lasted six to eight 
days only instead of the usual fourteen and all recovered Twenty three 
German nurses contracted the disease and it ran the usual fourteen 
days' fever Two of these nitfses died but the difference in case mortality 
is not significant. 

Operations for the ddousing of the whole population were completed 
on April 30 and quarantine Was lifted on May 3 1 

The third most important disease was tubercul osis. Clinically 
advanced pulmonary tuberculosis was obvious in about 6% of ad 
missions. Radiological examination of a cross section of 331 cases, 
urodected except that they were not too ill to be screened, showed 
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Cap t Davis of the U S Typhus Control The other did nothing but 
sanitation 

I then got anothe? field ambulance. They came into the hospital 
area winch had extended to 5,000 beds , and still at that time I could 
not spare more than one RAMC ordetly for a building of 150. 
We then got part of a 600-bcdded hospital and very shortly after they 
arrived we started to take over another area of the barracks Finally 
a 1,200 bedded hospital came in and they began to take over from my 
unit and the field ambulance 

The job has been a tough one but it undoubtedly has had its com- 
pensations, foi now the impiovements are most marked Many still 
die from tuberculosis, the complications of typhus and the effects of 
starvation, but at least they will die comfortably 


jiwe 1945 

GERMAN CONCENTRATION CAMPS DISEASES 
ENCOUNTERED AT BELSEN 

COLONEL F M LIPSCOMB, our, r.n c r 
lie Medical Division, 1 15 (Bril ) General Hospital, B L A 
Attached 32 CCA tfx Medical Adviser to Senior Medical Officer, Belsen Concentration Camp 

I was attached to 32 C.C.S six days after the unit entered Belsen on 
April 17 

The nutrition of the internees prior to our aruval was somewhat as 
follows: their diet, at least since January, 1945, and probably longer, 
appears to have been about 300 gm of rye bread, some vegetable soup 
and varying amounts of a root vegetable resembling mangold wurzel - 
the total eacli day amounted to about 800 calories Small quantities of 
meat arnved from time to time but these wcie consumed by the 
kitchen staffs and then friends, What each individual actually received 
depended mainly on his ability to obtain it, because persons who have 
been starved Cor any length of lime become entirely selfish and take 
all the food they can get irrespective of the othei people’s needs 
Finally, the great majority of the internees had received no food or 
water for some five days before the camp was uncoveied 

There were many diseases present in the camp besides staivation 
There v/ere three conditions outstanding above all else — deficiency 
disease, typhus, and pulmonary tuberculosis 

First comes deficiency disease. All patients admitted were suffering 
from more or less malnutrition This malnutiition was in an advanced 
stage and appeared to be the major disease in some 60% of admissions 
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of diarrhoea, and finally the degree of urgency a task to exercise the 
meat experienced physician In severe cases treatment required highly 
iffied nursing and possibly intravenous or mtnmasal therapy which 
at the outset was unobtainable for such number*. 

Later as more stores and staff became available it was possible to 
ernplo> special measures. These measure* included proteolysate* by 
mouth, cesophageal tube and vein, and single and double strength 
plasma by van, m all cases with glucose and vitamins. The results 
ob tamed by workers were very variable. Under these circumstances 
an opinion of their value was based on cl mi cal impressions and has, 
I fear little real scientific worth 

The puna pic was laud down by Brigadier Glyn Hughes and Colonel 
Johnston that the greatest nqmber of lives would be laved by placing 
those with a reasonable chance of survival under conditions where 
their own tendency to recover could be aided by simple nursing and 
feeding and by stopping further infection. 

The distribution of food 1* of paramount importance and must be 
rupervoed by medical or nurtmg officers. 

The great majority of cases of starvation that are likely to survive 
can take suitable nourishment by the mouth if it is fed to them properly 
A mixture of slammed milk (2 litres) sugar 1 or 2 oz and water 
(1 or more litres according to dehydration) flavoured if possible in 
*mall frequent feeds, with three compound vitamin tablets, is satisfac 
tory foe each of the first few days. To begin straight off with solid food 
may be disastrous and even though patients cry for more food it is 
wise to increase the ration gradually 
Feeding by oesophageal tube of these often mentally deranged 
patients requires as much supervision a* intravenous therapy and 
absorption from the gut, even of proteal ysatex, 11 uncertain. 

The circulation of a starved individual a extremely sensitive to 
ovr doading, and it is there that the judgment of the physician on how 
much to give is impor tan t. 

If * cmc of cedema is rightly assessed, intravenous plasma often 
gives striking benefit An attempt to introduce theoretically sufficient 
mtrogen in the form of proteolysate needs so much fluid that it may 
Qa ggcrate the cedema. 

There are two other points I would like to mention here (1) German 
d°cton used salyrgan for hunger cedema with dramatic immediate 
of cedema and consequent subjective improvement Later results 
not known. (2) Cancrum ons healed surprisingly well under treat 
^^ent for nutritional defect and local applications of sulphonamide 
*ad pcmdHm powder leaving clean deformities for later plastic surgery 
In conclusion I would say that the types of disease resembled those 
* crn *mong European refugees m Persia, except that among the 
tter about 40 / Q of admissions had malaria parasites m their blood. 
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12% positive and 8% possibly positive -say 16% radiologically posi- 
tive Adding 4 % for the obvious cases too id to be screened makes the 
total percentage somewhere about 20% Dysentery was generally 
feared but proved to be less prevalent than had been expected Both 
clinical and bacteriological examination of separate senes of cases of 
diarrhoea showed that about 8 % had bacillary dysentery - Flexner II 
bemg the prevailing organism 

Severe scabies was present m about 6 % of admissions 
Sepsis was prevalent m many forms - sores, abscesses and neglected 
wounds - but pyococcal skm infections such as impetigo were 
surpnsmglv rare 

Other infectious diseases were absent or present only m smaller 
numbers such as one might expect in a normal population of this size 
To revert to diarrhoea which was a very common symptom and 
appeared to be due to a variety of causes A small senes treated with 
300 mg nicotinamide daily for four daw appeared to do slightly better 
than a control senes with similar symptoms 

The majonty of cases of diarrhoea seemed to be due to intolerance 
of the gastro-mtestinal tract to increased food A \ ery large proportion 
of these cases cleared up m a few days after careful dieting but some 
were intractable 


Cases of actual psychosis, excludmg infective toxic cases, and well- 
developed cases of psychoneurosis were less common than one would 
expect in an average community of the same size, probably because 
they had not sumved the conditions m the camp 

Loss of normal moral standards and sense of responsibility for the 
welfare of others was widespread, in severe cases interest in others did 
not extend beyond child or parent, eventually the instinct to survive 
alone remained even to the extent of eating human flesh These 
psychological changes v ere proportional to the degree of starvation 
Even among the better nourished, hovt ever, sensibility to fear of death 
and cruelty vas blunted by repeated exposure this was especially 
noticeable in children 


Recovery of normal behaviour ran parallel with improvement of 
bodily health and was often surprisingly rapid, leaving only a feeling 
akin to that of having had a bad dream 

As to the treatment of starvation It was very early apparent that 
the problem is one of great clinical complexity^ ( cal difficulties 

Such biochemical nr''" on s as could be ' ‘ red findings of 

considerable vanabi ' were haid to ■ cal features 
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system involvement such as occurs in pellagra had not been noted. 
Abo, no instances of KonakofF s psychosis or other syndromes which 
might be related to vitamin deficiency could be remembered Careful 
inquiry into the existence of true prison psychoses brought only 
negative answers. Suiades or attempts to commit suicide had not 
been frequent and the doctors thought that the incidence of mental 
incise had been about what might be expected in a similar group 
Irvmg as ordinary citrxera. 

The outstanding thing the doctors had noted long before was the 
rncreanng inertia which overtook almost all prisoners in time. (Hospital 
workers were the exception to this.) New prisoners would attempt to 
keep up interest and activities hut before long the inertia would over 
tike them. It was practically impossible to arouse interest and prisoners 
woe of very little help about the camp The inertia was evident at the 
tune of the visit. At noontime on a pleasant day men were lying prone 
on tbc ground everywhere and practically none were moving about. 
Perhaps the state of nutrition contributed a large share m this state. 

It was reported by the doctors that with the coming of the liberating 
Army before VE day the camp seemed to come to life rather suddenly 
and there was considerable elation for a short time. This was followed 
by a let down m spirits with increasing suspicion and anxiety for 
personal safety Frequendy when attempts were made to remove 
Knously ill patients from the prison hospital to our evacuation hospitals 
there would be terror and struggling because the patients thought 
that they might be taken away to be tortured to death as they claimed 
had happened to friends in the past. 


THE PREPARATION OF HYDROLYSATES 


D P CUTHBERTSON hd. 
AftJictI Raatrtk Comtcti 


Interest m protem hydrolysates dates from rgi3 ivfaen two Danish 
wor ^ m i Hennques and Andersen, observed that m the goat they could 
establish not only nitrogen equilibrium but even nitrogen retention 
^hen an errrymic digest of goat s flesh was administered by vein to a 
“ember of the same species. On the basis of this experiment interest 
naturally aroused in the possibility of hydrolysing proteins and 
them parenterally in place of intact protem by mouth or tube 
therapeutic purposes. But rt was not until about twenty-six years 
that information reached os from America that nitrogen equih- 
* UITn had been established m man by fhrs means. In 1939 F.Iman and 
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GERMAN CONCENTRATION CAMPS. 
PSYCHOLOGICAL ASPECTS OP THE CAMPS 

COLONEL LLOYD ] JJJOMPJsON, mo us Aim 
Senior Consultant m A'eiirn/nyrlnntry, hurnfican Dieti/er of Operations, US Amy 

Two German concentration camps wcic visited soon after being 
liberated by Allied Atmies One was a Polish slave labor camp at 
Ohrdruf near Gotha and the other was the notorious camp at Dathau 
The Ohrdruf camp was visited about the middle of April 1945, the 
day after it was hbeiated Unfortunately veiy little infoiniation could 
be obtained from inhabitants because of language difficulties and 
because veiy few pnsoncis remained Near the cntiancc to the camp 
were about twenty bodies lying as if they had fallen after standing in 
line. It was observed that each body had a bullet hole in the back of 
the head Not fat away in a wooden shed were approximately fifty 
extremely emaciated bodies piled up like cord wocjtl. They had not 
been dead over two to three days On a hill neai the camp were large 
burying pits and a pyre where chaired torsos could be seen 

On May 13, 1945, five days after VE day, the concentration camp 
at Dachau was visited Pci mission was obtained to enter the inner 
prison camp and visit the prison hospital This camp, ongmally built 
for 6,000 people, contained between 30,000 and 40,000 prisoners at 
the time of the visit. It was learned that as the Allies advanced fiom 
both sides in Germany, Hnnmlci would ordei pnsoncrs from other 
camps to this area A copy of the final order written by Himmler and 
dated April 14, 1945, was seen. Among other things it stated that no 
prisoners would be allowed to fall into enemy hands alive. The 
crematory with Its four ovens still m use and the gas chamber were 
seen and thctc was no doubt about the function of either Near-by 
were the large kennels where dogs had been kept and it was said that 
they were trained to attack men in striped suits 

In the inner prison hospital there wcic two doctors who had carried 
on valuable medical service during several years of confinement. One of 
these men from Yugoslavia spoke English very well and at one time 
had studied preventive medicine in the United States- It was observed 
that in the entire camp only the doctors and otliei hospital woikcrs 
retained an interest in work and were active m a constructive way. 

At the time of the visit there were about 800 eases of typhus and 
about 1,000 eases of tubcieulosis Malnutrition was a scnous problem, 
deaths from this cause being frequent. In the picceding weeks there 
had been many cases of pcripbcial neuritis which the doctors attributed 

nf'llflOT^ W,K fill P and central nervous 
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THE VALUE OF H\DROL\ SATES IN THE 
TREATMENT OF SEVERE STARVATION AT 
BELSEN 

JANET \ AUG HAN au. d m. fjccj- 
A 11 LnmiM Blo+d Stftplf Dfpoi 

At the imitation of 21st Array Group the Medical Research Council 
lent 1 team to Europe at the end of April to study the value of hydro- 
lysates in the treatment of starvation. I should ULc to pay a tribute to 
the help and encouragement the team received from the R.A.M.C. 
pOTonrrd with whom it came in contact - particularly to Major-General 
Sir Edward Phillips, D M.S ant Army Group to Bng H L. Glyn 
Hughes, A D MLS and Army and Lieut Col. J A* D Johnston 
Commanding Medical Officer at Belsen. The world has heard a great 
deal of the horrors of Be lien - it has heard oil too httic of the gallantry 
of the handful of men and women who had the courage to tackle one 
of the most terrible and immense medical problems that has ever arisen. 
1 dull always fed it was a high privilege to have seen what men and 
women of goodwill can accomplish in the face of almost unimaginable 
horror and difficulty 

The scientific problem was twofold (a) To determine whether 
hydrolysates were effective m the treatment of severe starvation 
(*) to determine whether their use was practical under field conditions. 
The answer to both questions was in the negative. The materials to 
be tested can be divided into two groups - one to be given by mtra 
venous injection and one by mouth. The intravenous materials were 
(/) Amigen - an enzymic digest of casein (a) an aad digest of casein 
fortified by tryptophane {3) serum The oral materials were (1) 
hydrolysate (2) spray-dried milk. All were given with glucose and 
■dded vitamins. Following the instructions provided for me m the 
treatnient of starvation in Holland a dose of approximately 50 gm. 
of hydrolysate was given daily in a 5% solution m the case of the 
mtra venous preparation for two days and on the third day 25 gm. of 
hydrolysate was given m the morning followed by 60 gm. of milk 
powder m the afternoon. Patients on oral hydrolysate received 50 gm. 
hydrolysate for two days and 25 gm. on the third day followed by 
So gm. milk powder Patients on milk alone received 120 gm milk 
powder daily for three days. On this dosage patients were in negative 
nitrogen balance and in later observations a higher dosage of oral 
material was given 

Laboratory fatalities in a German hospital were fair Hospital 
fadlities were primitive. It was impossible for the medical staff to 
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lus collaborators made observations which were the forerunners of 
a laige spate of subsequent investigations on man 

In Hcmiques’ and Andersen’s cxpciiments it was found that when 
the intake contained no mtiogen and was composed solely of glucose 
there was a definite negative balance, but as soon as an adequate 
intake of mtiogen was administered by vein in the form of amino-acids 
a definite positive nitrogen balance was obtained The enzymic 
digestion used was such as to cause a breakdown of the piotciris of die 
meat to polypeptides, and ammo-acids. It is of mteiest that with this 
pai ticulai line of thciapy the amount of nitrogen in the fceces was 
quite small - o i gm - probably lepiescnling the lcsidual secretions of 
the ahmcntaiy canal The digest used by Elman in 1939 was an acid 
one and the degree of hydiolysis was such that the piotein was split 
piactically completely to amino-acids In securing this degree of 
hydiolysis, however, with acid some of the tryptophane is lost, and 
has to be lcsloicd to the solution, generally by adding pure dl-trypto- 
phane The next stage was that Gov and Mueller administered to 
patients a digest of casein induced by the pioteolytic enzymes of the 
panct eas This ‘tryptic’ digestion bleaks down the piotcins to lower 
peptides and amino-acids One of the great difficulties in producing a 
digestion with the pioteolytic enzymes of the pancreas is that the 
optimal tcmpciaturc foi splitting is just that which peimits the growth 
of micro-01 gamsms, and it is difficult to keep down bactenal growth 
during the digestive process Unfortunately a large pioportion of the 
pyrogens which have been foimcd by the micro-oi gamsms pass through 
the filters that aic at picsent available, and so the clinician tends t< 
get fiequent pyiogcmc reactions with these enzymic picparations o 
proteins Because of the temperature of the hydiolysis and the strong 
acidity, acid digests aic normally free fiom bacterial giowth 

In considering enzymes suitable foi this woik much attention has 
been paid to papain because its optimal tcmpeiatuic, 50 to 6o° G. 
inhibits the giowth of bactcua, and in the couisc of twenty-four hours 
or so it can pioducc a 25% hydrolysis of piotein Unfoi tunately, it is 
not ultimately so efficient as ‘trypsm’ for the peptidases in the lattei 
cause a moic complete breakdown of the piotein Papain digests of 
meat have, howcvci, been used in India in the treatment of the 
starving destitutes of the Bengal famine and with icpoited success It 
has been utilized also as a pieliminary stage in the fuithcr hydrolysis 
of piotein by ‘tiypsin ’ 

There is one point which it is pcitment to considei when icvicwing 
the treatment of cases of inanition Elman showed that in dogs there 
is appaicntly a constant relationship - no loss or gam - between 
plasma-albumin and the tolal body piotein, the mtio being of the 
ordei 1 30 Thus foi every giammc of increase of plasma-albumin 

desired, about 30 gm of piotein must be 1 ctained for increases in other 
proteins of the body A reduction of plasma-albumin fiom, say, 4 gm. 
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r p} 1 cre vu loo of ccdmui and an increase in general strength and 
wdl bang 

An attempt was made to treat seven patients with oral hydrolysate 
This material has an extremely unpleasant and persistent taste. To 
obviate this it has been suggested that a stomach or natal drip should 
be used. The Be lien patients, however regarded the tube as a new 
form of torture, and only two were persuaded to take it. One died on 
the second day— the other at the end of two and a half days was 
definitely worse. The diarrhoea was more severe, the oedema was no 
better and he was more apathetic and difficult than he had been on 
adman on. A third case took a double dose foe two and a half days by 
mouth. The oedema of his lace unproved somewhat but the ascites 
and the <idrma of ha feet and leg* did not. He was no stronger A 
fourth case had cedema and ascites but no diarrhoea when first seen. 
The second day on a double dose of oral hydrolysate he passed ha lf a 
bucket full of watery brown feces containing on analysis large amounts 
of different amino-acids, he had severe colicky pain and in creased 
mates. He was therefore transferred to milk diet Two further cases 
refused to take more than a small amount of hydrolysate and were 
given milk instead. Three patients received the glucose milk mixture 
given m frequent small feeds for three days and all did welL As long as 
flavouring with tea or coffee was available the milk was easy to 
administer and enjoyed by the patients. This is a point of some practical 
importance. The commonest deficiency present was a pellagra like 
leooo of the tongue, gums and buccal mucous membrane, resulting 
m a sore and dirty mouth. Frequent mouth washes were out of the 
question with the scanty mining help available and milk alone is apt 
to become unpleasant under such circumstances. 

Experience showed that the majority of patients were able and 
anxious to take fluids by mouth. At a guess less than 5% of the patients 
at Beben needed intravenous therapy Intravenous therapy is not ideal 
m the conditions under which the work was earned out (a) because the 
patients regarded it as a form of torture (4) because sterility was far 
^from easy to maintain (c) venepuncture in the collapsed and de- 
hydrated patient admitted from the laundry was difficult, requirin g 
skilled personnel to perform it successfully while a drip needed constant 
care and attention which might be used to better purpose in nursing 
the patients. 

If intravenous therapy was indicated the results with serum were 
more promising than those obtained with hydrolysates. Thu may be 
doe to the fact that to avoid reactions hydrolysates must be given m 
Wc ®k solution and it n therefore not possible to give more than a limited 
•tnount of protein without giving too much fluid. It u, however, 
possible to give relatively large amounts of concentrated proton in 
foe form of scrum or plasm*. 
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picviously, and wcic m a position to give a ccitain nicasuic of advice 
on the mulct mis to be put into the parks With the help of the Ministiv 
of Food and die Mimstiy of Supply and the collaboiation of all the 
hnns concerned, steps wcie taken to picpaic the ncccssaiy units for 
Qial and nilinvcnous ticatnicnt The mtiavcnous unit foi three 
tieatmcnts consisted of the following matcnals - 

Insti unions and record cards 

r )% arid livdrolysatc, 10 hollies 

Glucose-vitamin mixture, i tin 

Plasma 01 sirum, dried, 5 hollies 

10% Rlntose m pvnM'cn-ficc wntci, 5 hollies 

Giving sets, | 

The suggested scheme of treatment foi those too ill to take food by 
mouth consisted of giving eithci glucose-vitamin by gavage in advance 
of- and again aftci - the admmistiation of pi olein h>diolysatc by 
vein 01 m giving plasyta 01 semm with glucose. In this mannci 50 gm 
of hydiolysatc 01 nppioximaiely its equivalent of plasma 01 serum 
pi olein, togcthci with 150 gm of glucose weie to be given each day 
foi the (list two and a half days, by the middle ol the thud day tl was 
thought that (he patients might be going on to dued skim milk and 
glucose m watei 01 condensed milk diluted It was also decided that 
tlieic should be set up sufficient matcual to test out 011 a smnlai scale 
the piotcm hydiolysates (an enzymic digest of casein 01 beef) foi 01 al 
use. The oial unit foi 16 complete tieatmcnts was as follows - 

Instructions nul record cards 
Protein hydrolysilt (enzymic), 1 tin 
Glucose-vitamin mixture, 3 tins. 

Skim milk, 20 tins 
Hollies and Riving sets, ^ 

Peli oleum jell)’, mils, adhesive tape and iliree measure scoops. 

It was fully icahzcd that little exact knowledge existed at this stage 
concerning t lie Ucalmcnt of staivation and it was appieaatcd that 
we might icqune to make diastic altciations m 0111 pioposcd line of 
appioach to the pioblcm As Di Vaughan and Di Loutit will disclose, 
tins piovcd to be the case, foi shoitly afici t he matcual was picpaicd 
foi the Ncthci lands, the Medical Rescaich Council w'eic also invited 
to send out a small team to investigate the best method of ti eating our 
own pusoncrs-of-wai , who weie then being hbemted horn pnson 
camps in Get runny This team was sent to Bclsen Conccntiation Camp 
and tlieic undcitook wmik ol which tins Confciencc will now heni an 
account fiom Di Janet Vaughan, its dnector. 
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Titanuinzcd dextrose were much more useful, such mixtures canid be 
fed in almost unlimi ted amounts and were eagerly accepted- It was 
possible to feed even very ill patients quantities of milk-dextrose 
mixture which furnished 2,500 to 3 000 calorics per day and supplied 
200 to 250 gm. of pro tein. The Dutch physicians seemed quite agreed 
that iknn milk powder and dextrose constituted the feeding mixture 
of choice for the treatment of starvation and fam i n e edema. 

In closing I must pay tribute to the work of the 32nd O.C.S at 
Beben. Never have I been so impress ed by the skill, e fficien cy, 
versatility and whole-hearted devotion of any group There must be 
special praise for Colonel Johnston, the officer commanding this unit. 

jo*™ *945 

CONDITIONS IN PRISONER OF WAR CAMPS 
AND HOSPITALS IN GERMANY 

LIEUTENANT-COLONEL HERBERT POLLACK, ice. w. aemt 

We did a preliminary survey very early m April m two of the German 
prboner-of war ramps and m the famous German Heppcnheim 
Hospital, m order to get some idea as to what the problems would be 
with these recovered prisoners 

We classified those m hospital into three groupe - 

Hasp\lah&d Ramps 1 

Group I - (1) Moderate weight loss. (2) Weakness. (3) Gastro- 
intestinal distress. 

Group II - (t) Marked weight lost. (2) Weakness. (3) Evidence of 
specific deficiencies (edema, glomus, neuritis etc.) 

Group HI - (1) Extreme weight lass. (2) Marked weakness. 
(3) Dyspnea on least exertion. (4) Nausea and vomiting (5) Delirium 
or coma. 

It was obvious that those patients who would be evacuated through 
medical channels would present no difficulties 

The big problem was going to be with the 80% going back through 
non-medical channels. The gastritis and gastro-mtestinal upsets, 
brought about by soldiers gmng the prisoners their rations, caused a 
great deal of trouble and a directive was issued on this subject. 

The main d efi ciency has been calories and next important, protein 
deficiency The order of frequency of observed deficiencies has been. 
(1) Total calories. (2) Proton. (3) Vitamin A. (4) Thiamin (5) Niacin. 
(6) Riboflavin. 

No evidence of scurvy was seen at any time. 

1 Recovered Allied KtHitxry PenonucL 
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commurwatc with the majority of patients because of language 
diflictiJlics Patients who were brought into the ward where there was 
inevitably some apparatus about shouted ‘mcht ciematorium ’ If a 
syringe was used to collect samples oi an attempt made to set up an 
inti avenous drip they again shrieked ‘mcht ciematorium’ and curled 
up shaking in the lied, Jt had been the habit in the camp for the 
doctois to inject people with benzine or petrol when alive to induce 
a temporary paralysis so that they could be taken to the crematorium 
as dead. 

Patients were selected from the daily admissions to the ‘human 
laundry ’ or from the wards Men who were so weak that they had to be 
lifted from the stretchers on to the slab, who were giossly emaciated or 
else had generalized famine oedema, and as fai as could be judged had 
neither typhus nor tuberculosis, were chosen (Edema of the feet was 
almost always present, and diarrhoea was extremely common, often 
so severe as to lead to incontinence It was impossible with the facilities 
available to culture more than a random sample offices; the majority 
of cultures proved negative. 1 he initial plasma protein figures were low 
on all the patients examined - the mean on 10 patients with generalized 
oedema was 3 84 o 93 compared with a mean of 4 99 £ 0*78 on 
the gioup without gioss oedema. The mean figure for albumen on the 
cedematous group was 2 09 ± 046 compared with a figure of 
, 2 79 Jt ° 43 on the noo-mdemrilous. In only one instance was there 
a gross disturbance of 1 alio 

Haemoglobin figures in the men weic surprisingly high The 
estimations were made with a Sabh instrument which has not yet 
been standaidi/ed The mean figure for 21 men was 66 5% Tins 
includes three low figures of 27%, 30% and 38% and one high figure 
in a collapsed dehydrated patient of 1 28%, Excluding these four 
figures the mean was 69-0% 1 

Rnsums 

Five pain nts were given amigen by the intravenous route Four did 
well, the fififi - a patient with famine oedema - showed no improve- 
ment 

Three patients were given acid hydrolysate by the intravenous 
route Two showed slight, if any, improvement and one -a patient 
with gross oedema and ascites - became mud) worse His abdomen 
became grossly distended and he developed moist sounds all over his 
chest He was then given two litres of concentrated serum over a 
twenty-four-hour period with the hope of raising lus serum proteins 
The ascites was considerably reduced and Jus general condition 
improved Three patients showed great improvement on scrum, two 
were given serum in norma) concentrations and one 2 X concentration 

1 J Jicre figurt. it will need sJjijJiI corn cuon wiieii the acid used Jus Jrcen standardized 
Jt will not afloci ijieir relative value 
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itoti had m this camp with these diarrheal episodes. The first group of 
patient! were hospitalised for nutritional ed em a, neuropathies, 
paresthesias and hypxxasthesias. In the cases of extreme weight loss 
and total emaciation, patients were unable to walk from the bed to 
the latrine - they 'were just bedridden people. On the basis of these 
observations, we classified them as malnutrition, where caloric intake 
had been sufficient to maintain life but not sufficient to maintain a 
mrmal metabolic level. The starvation seen in these groups is entirely 
different from chronic malnutrition which leads to emaciation. 

Therapeutically we found, as Brigadier Bulmer has expressed so 
ably before, that it is a question of giving a bland diet, which can be 
tolerated, rather than going into any rehabilitation or nutritional 
programs. \\ e give powdered milk suspensions, imng a 14 1 dilution, 
instead of the usual 7 1 until the nausea and anorexia has disappeared. 
A soft diet given ns early as possible has done more toward getting 
them back into circulation than any other therapieutic measure that 
we have given them This a the experience of a daily sick call in one 
of the RAMP 1 cam pi, before the introduction of the soft diet 

Comparison of Daily Sick Call at Ramp 1 Camp Before and After 
Introduction of Bland Diet 
Btfort After 

(1) Acute gastro ontentis (1) Acute upper respiratory 
(80%) infection. 

(a) Acute upper respiratory (2) Diarrhea (15%) 
infection. (3) Cellulitis. 

(3) Pyoderma. (4) Edema. 

(4) Edema. (5) Hepatitis. 

{5) Polyneuropathies. (No nausea and vomiting 

for 1 week.) 

(Rate- 20% daily ) (Rate - 4% daily ) 

Of all soldien at morning sick call, 80% hid as a presenting 
complaint acute gastro-ententis. After introduction of bland diet, the 
nausea and vomiung disappeared in this camp (which had at least 
8000 RAMPs 1 ) The diarrhea persisted m a small pxrrcentage of 
patients but the gajtro-mtestinal picture changed completely The 
nek call rate dropiped from 20% of the daily population to 4% We 
find that the sick call rate has dropped even lower than that now 
A question that has been raised is to \yhat tha diarrhea and gastro- 
ententis is due. From the medical service at the 217th General Hospital 
we have been able to get X ray studies on these pieople. The X ray 
•tudies show ch a r acteristic segmentation, puddling stain nnH gas — the 
picture that one sees in the sprue syndrome associated with vitamin B 
I RccofBrd AUkd Military PenooneL 
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Oral hydrolysates in our hands gave uniformly bad results (a) It 
was difficult to persuade the patients to take it because of its unpleasant 
flavour, (b) it appeared to irritate the gastro-mtestmal tract On the 
other hand the results with skimmed milk were extremely satisfactory 

In making this somewhat dogmatic statement it is realized that a 
peculiar type of patient was being treated, one who had been starved, 
dehydrated and possibly tortured for a long period, who suffered from 
many mtercurrent infections and profoundly unhygienic living con- 
ditions Hydrolysates may prove more successfhl under different 
circumstances 


June 1945 

HYDROLYSATES IN THE TREATMENT OF 
STARVATION IN HOLLAND 

COLONEL V P SYDENSTRICKER 
U.S Public Health Service 

It was my good fortune to be able to do some work in Holland and also 
to visit Belsen I can corroborate what has been said regarding the use 
of protein hydrolysates in the treatment of starvation 

Early m April my group was asked to try out the hydrolysate and 
vitaminized dextrose mixtures in a place occupied by a large number 
of elderly insane persons in an advanced state of starvation Many 
had famine edema While very bad, the condition of these patients 
was not comparable ivith that of the inmates of Belsen 

Perhaps because they were insane, those people drank the hydrolysate 
and dextrose solutions without complaint, many of them liked the 
mixture but their hunger -was not satisfied by it, they asked for solid 
food Clinical improvement during hydrolysate therapy was satis- 
factory' when amounts equivalent to ioo or more grammes of protein 
a day could be administered Mixtures of reconstituted dehydrated 
<stnm milk and the vitaminized dextrose of equal protein and caloric 
content -with the hydrolysate-dextrose solutions were better taken and 
had an equally rapid curative effect on famine edema There was no 
evidence that the hydrolysates of protein were more readily utilized 
by starving people than the whole proteins of milk 

In the famin e areas of Western Holland hydrolysate therapy was 
disappointing Oral administration of the solution usually was success- 
ful for about twenty-four hours, then the taste of The mixture became 
so disgusting that patients refused to drink it Administration by in- 
dwelling gastric tube proved to be quite impracticable Intravenous 
therapy was a failure because adequate amounts of the solution could 
not be a dminis tered Mixtures of reconstituted dried skim milk and 
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RECOVERED ALLIED MILITARY PERSONNEL 
THE PROBLEM OF TUBERCULOSIS 

LIEUTEN>*wNT-OOLONEL THEODORE L. BADGER, mu. oj. aixt 
S*atr CmswiiMxt m Tmiimluis 

The problem of tuberculom In recovered pmoner»-of war ^vas itudied 
in the general hospitals of Eastern France where they were received in 
large number*. The 46th General Hospital which received most of the 
recovered foldiers presented an incredible picture of tuberculous and 
starvation. These men, largely Russians, were Irving skeletons though 
still able to walk. They spoke no English and knew no discipline. They 
had lieen for the moat part captured in 1941 in the Black Sea area and 
the Ukraine. They had been marched across Germany and eventually 
placed in the mines and heavy industries of the Ruhr where they were 
recaptured and hospitalized in U S units. Before capture they were 
regarded as bong m good physical condition and are said by Russian 
medical officers to have been X rayed before induction into military 
service. 

Treatment was directed first toward the care of malnutrition, then 
the arrest of the tuberculous. Collapse therapy was conservatively 
used, especially pneumothorax, as the multiplicity of adhesions showed 
poor collapse, and the widespread bilateral diseaae with crtensive 
tracheobronchitis was not considered suitable for collapse therapy m 
the acute stage. 

Pathologically the tuberculosis was of a chronic fibrocaseous type, 
widespread with extensive cavitation, with extensive lymph-gland 
involvement m both chest and abdomen and with highly positive 
sputum. But, m addition, there was much diffuse necrosis without 
tubercle formation, giant cells, epithelioid formation or int ersti tial 
cellular reaction. Pleural adhesions were multiple and often oblrtera 
trve, giving evidence of chromaty Miliary tuberculous was conspi 
cuous for its ranty though evidence of sporadic hematogenous spread 
was apparent from the involvement of many organs of the body 
especially the liver and spleen. Lymph-gland involvement and necrosis 
were often extensive and indicative of either overwh elming infection 
or of greatly reduced constitutional resistance. The absence of fibrosis 
m marry cases was a striking feature of the pathology 

Routine X rays of all hospital admissions to the 77th Field Hospital 
revealed the following figures 
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I was able to obtain the official documents of the German Army 
issue to a gioup of scveial hundicd P o W s who were marched many 
hundred miles in cighly-two days from Upper Silesia to Southern 
Gcimany The nominal number of calories pci day was 852, but 
actually it was about 620, because about one-third of the food offered 
was completely inedible (see Table) 

AVERAGE DAILY RATION ISSUE DURING AN 82 DAY PERIOD 
Grams 



jier man 


Pro- 


Cal - 


Vitamin 




Food item 

per day 

Gala- tem Fat cium Iron A 
rks ( gm ) {gm ) {mg ) (mg ) (tu) 

D 

(mg) 

Niacin C 
(mg) (mg) 

G 

(mg) 

Bread 

IQ' 

50 1 

13 

44 

90 

G 00 

— 

— 

— 

— 

— 

Meat 

13 8 

17 

1 9 

1 0 

I 

0 42 

4 

0 010 

0 56 



0 028 

Potatoes, Dliy. , 

■ 45 

M4 

3 G 

0 2 

19 

0 23 


0 063 

1 80 

1 8 

0 063 

Margarine 

3 7 

3 i 

— 

3 4 

— 

— 

— 

— 



— 

— 

Grain Products 

18 3 

t >3 

1 8 

0 2 

3 

0 04 

— 

0 022 

0 34 

— 

0 007 

Sugar , 

G G 

28 

— 

— 

— 

— 

— 

— 

— 

Jam 

1 8 

5 

— 

— 

— 

— 

. 



— 

— 

— 

Vegetables, asstd 

0 5 

3 

0 1 

— 

3 

0 05 

54 

0 00 r , 

0 05 

05 

0 005 

Cheese 

O’G 

— 

— 

— 

— 

— 

— 


— 

Total 

' 289 3 

852 

20 4 

9 2 

i iG 

6 74 

50 

0 100 

2 75 

2 3 

0 103 


It rcpiesents the avetage daily issue to one man, based on the feeding 
of several hundred people in an eighty-two day marcli These people 
marched for eighty-two days and had an aveiage caloric issue of 620 
calories The pi olein intake during this march averaged 20 gm a day, 
thiamine o r mg nbofiavin 007 mg. vitamin G 3 mg, nicotinic 
acid 3 mg On the march they used potato flour and dehydrated 
potatoes, which arc not usually given in fixed camps. This is not one 
of the worst ration issues It is an average one dunng one march penod. 
We have seen instances of the ration issue being as low as 600 calories 
and others where the issue was up to 1,700 at one time 

In the fixed camps the average caloric intake is 800-900 calories per 
day The Bntish and Americans very often gave their regular tation to 
Russians and Poles because they could subsist on the Red Gioss parcels 
The tiagic starvation of these men who were going to be sent up 
through non-medical and medical channels piesentcd an important 
problem 95% should have been in medical channels, but adminis- 
tratively this was impossible and so criteria for hospitalization were 
set up, starting with the men who really need hospitalization urgently 
and those who can be evacuated. 

The presenting symptoms were weakness and gaslro-intcstinal 
distress One man (Limbuig, Stalag XI IA), describing the bouts of 
diarrhea, said that when the attack came on he did not have time to 
take off Ins trousers and so he walked about in a blanket This is by 
way of illusttaUng the extreme urgency and the difficulties which these 
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previous experience had led us to expect. But a longer period of 
lmpruonment might well have found these troops m the same senous 
condition from tuberculosis ai those Allied troops freed after three or 
more yean in German hands. 

In these large groups of recovered nationals, the problem that 
confronts us is one of the future. Their m tensely active disease may 
become widespread m uninfected populations unless segregation of 
the tuberculous can be established and mam tamed while mfectiyity 
remains. These people are a post war problem in prevention and 
control of tuberculous and they arc foci far the spread of the disease. 


1 
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complex deficiency This X-ray picture of the clinical syndrome 
improves rapidly with proper therapy 

It was quite apparent that the severe cases do not tolerate vigorous 
intravenous therapy It frequently leads to pulmonary edema, cardiac 
and renal failure and death and certainly to severe vasomotor and 
other secretions On the other hand, the gastro-ententis may prevent 
oral therapy The question was answered by usmg plasma m those 
patients who could tolerate it, to the extent of 250 c c for the first 
twelve to tw enty-four hours, given at a rate of less than 2 c c a mi nute, 
if possible No more than two units of plasma (500 c c ) or 500 c c of 
fresh blood should be administered in twenty-four hours Thi amin 
30 mg and macm 500 mg is administered parenterally at twenty-four 
hour intervals 

Mild reactions are stall quite common with this form of intravenous 
therapy These people are really just a hibernating mass of protoplasm, 
they •weigh m some cases a mere 50 to 60 pounds The amount of 
active metabolic tissue they have left is very small The bulk of their 
weight is metabohcally inactive skeletal tissue Furthermore, their 
caloric requirements are very small "With such low calonc require- 
ments them vitamin requnements are also very low, particularly with 
respect to the B complex Normal thiamine requirement per day is 
2 mg . but their thiamine requirement is probably o 2 mg Avitaminosis, 
as v e see it in the States, does not exist m these people Under therapy, 
these deh\drated, dried-up people develop edema, winch then dis- 
appears in the course of time as the metabolic state is brought back to 
normal It is largely a problem of nutritive rehabilitation, and it is 
during this rehabilitation that edema shows up Plasma proteins were 
seen as low as 2 2 gm % m extremely dehydrated people Them skin is 
dr)' and cold, their pulse is slow The tongue is sometimes deeply 
scarlet The blood-pressure registers 60 to 70 systolic and 40 diastolic 
The moment one speaks to them while feeling their pulse it jumps up 
There is no cardiac reserve at all and hence intravenous therapy ■wall 
frequently result m death We ha\ e had one or two unfortunate 
experiences m our ovm general hospitals in this respect 

The complications such as the febrile states and infections respond 
to peni cilli n therapy We do not like to use the sulfonamide drugs in 
these people because of extreme dehydration Folhculosis is universal; 
vhether this is due to the lack of vitamin A or because hygiene had 
broken down is not known 

Advice generally as to therapy is to go as slowly as possible, not to 
attempt to restore too quickly because physiologic balance is too 
precarious 
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Number 

% 

Total X-rayed 




2,750 


Pathology present . 


. 

• 

149 

5 4i 

Atypical pneumonia 




64 

2 32 

Lobar pneumonia 




13 

0 47 

Pulmonary tuberculosis (active) 


. 

12 

o 44 

Minimal 



6 



Mod adv 



6 



Pleural effusion 




9 

0 22 

Total active tuberculosis 



21 

0 76 

Tuberculosis Apparendy healed 



4 

0 14 

Miscellaneous 




47 

1 7 1 

Comparative Study 

of Tuberculosis 



No Apparently 

Active 


Group 

X-rayed 

healed 


tuberculosis 

Rateji,ooo 

Allied Nationals 

2,530 

0 


972 

3842 

Amer Ramps* 

2,7k° 

4 


21 

76 

Off Cand Sch’l 

5,240 

7 


O 

0 38 

U.S troops 1943 

7,243 



7 

0 90 


♦Recovered Allied Military Personnel 

It is too early to evaluate the influence of starvation on tuberculosis 
as seen in these men Many unknown factors play a significant role in 
the high incidence in the Allied nationals The rate in American 
Ramps of eight times that of the ground and air forces is more 
apparent than real and would appear to be dependent on three 
important aspects of tuberculosis 

The first is the liability of the individual to infection through con- 
tact Our own troops were well screened by induction X-rays and a 
low rate of active disease in this theatre minimized the contact spread 
of tuberculosis We know from soldier histories that the segregation of 
American troops from Allied nationals was usual But m the marches 
from camp to camp across Germany we do not know how much gross 
contamination of living quarters had taken place by previous occupants 
with tuberculosis Secondly, the constitutional factor and familial 
background of the individual was not known Thirdly, the environ- 
mental factors, as seen m the extreme degrees of deficiency states, was 
important 

None of these three influences can t be isolated as a single cause of 
the high tuberculosis rate in American Ramps, but all three are 
undoubtedly significant with the Allied Ramps In the American 
Army as a whole, including Ramps before capture by the Germans, 
mtrTQSic and extrinsic factors of tuberculosis were the same m both 
groups Thus the influence of serious malnutrition on the course of 
tuberculous infection rather than its effect on manifest tuberculous 
disease concerns us in these recovered American troops The answer 
cannot be given here but the depression of resistance to tuberculosis 
m severe starvation does not appear to be as rapid in its effect as 
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THE UNITED STATES ARMY 

COLONEL WILLIAM S. MIDDLETON M-C-, ca Amy 
Odtf CtmahtMt t* MtSam, I'jtnp+ex Tkmfrr Optrttsm US Army 

The chapter of military medicine presented to these conferences by 
the United States Army in the European theater of operations dis- 
close* for the first tune m the history of warfare more surgical t h a n 
medical casualties. Paradoxical as it may seem, m the warn of the past 
disease has exacted a higher toll of man power than has the trauma of 
conflict. It has, indeed, been a surgical war with us. In fact this 
experience may well prove unique among the world wide operations 
of our armed forces 

Nor is the major explanation for this advantage far to seek. The 
advances of preventive medicine have paid high dividends m the low 
morbidity among the preventable diseases. Less than 50 instances of 
typhoid fever occurred in an army of over three million. Of these only 
a died Up to this time 8 American soldiers have acquired typhus 
fever without a single death Interestingly the clinical course of the 
disease has been greatly ameliorated by protective vaccination in 
our forces. 

Perhaps the most dramatic advance m preventive medicine is 
encountered m the protection of tetanus toxoid Among the universally 
protected American soldiers a single instance of tetanus developed 
He succumbed By diabolical fate the Nans afforded the perfect 
control. Only the Luftwaffe and certain para troop elements received 
tetanus toxoid. Of the unprotected German prisoners of war hundreds 
developed tetanus and scores died in American hospitals. A hideous 
commentary on Nan psychology and medicine. 

Yellow fever vaccinations proved a boomerang m our hands The 
Surgeon General of the United States Army reported 28 585 instances 
of postvaccinal jaundice with 62 deaths m die first nx months of 1942 
Whatever may be the judgment of scientists and historians of the 
future, the capitalization upon this experience has greatly advanced 
foe knowledge of hepatic disorders. Substantial support m correlating 
foe clinical and the pathological findingi has bom derived from the 
studies of Dible, McMichael and Sherlock at Hammersmith. Now a 
virus etiology for the related if not identical, conditions, infective 
hepatitis, homologous serum jaundice and post-arsphenamine hepa 
kt**» vrtrald seem established The efforts of Stokes indicate the 
apparent prophylactic virtue of gamma globulin in this connection. 

We were warned of the prevalence of virulent clinical diphtheria in 
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In World War I the mortality from meningococcal infections was 
38% In the European theater of operations the figure fell from 
5*3/ in 1942 to 2 8% m 1944. The diagnostic awareness of our 
medical officers and the prompt use of adequate doses of sulfadiazine 
account for tha major therapeutic triumph. Penicillin has played an 
important but lesser role Equally spectacular as its curative value is 
the prophylactic efficacy of sulfadiazine in this connection. Amounts 
as trnull os 2 gm. in & day will dear the upper respirator) passages 
of meningococci (A total of 7 gm. - i gm. three tunes a da> for the 
first da> and i gm. twice a da> for the second and third days is 
recommended in this theater ) Splendid as have been the results 
from the use of sulfonamides in bacterial pneumonias, b\ reason of 
its greater efficacy and the absence of toxic reactions penicillin bids 
fair to become the preferred antibacterial agent in pneumococcal 
pneumonia. Antisera have played no material role in meningococcal 
or pneumococcal infections in this theater Bacillar) dysentery has 
ever been a charge against the health and effidenc) of mill tar) com 
mauds. With temporal - ) lapses or failures in preventive measures 
bacillar) dysentery has been a recurring but local problem In our 
forces. The earlier preference for sulfaguanidine and sucanyl 
sulfathiazole gave wa> to sulfadiazine Incidental!) these sulfonamides 
proved more efficacious for the Flexner and Shiga forms of bacillar) 
dysentery than for the milder ones and antidysentenc serum was 
rarely employed. The chemoprophylaxis of baallar)' dysentery was 
quite regular m the isolated instances studied (i gm. of sulfadiazine 
twice a day for five days a prescribed) 

The treatment of gonorrhea with sulfonamides had scarcely been 
stabilized, when penicillin proved more effective A curative figure of 
over 90 % Is afforded when 200 000 units of penicillin are given m 
nine hours (four intramuscular injections of 50 000 each at three-hour 
intervals) A gam, in the treatment of syphilis an inarming experience 
with intensive arseno- therapy had gained certain advantages Always 
the danger of toxic reactions confronted us, but a background of earl) 
successes offered a reasonable assurance for the future. Then came the 
heartening announcement of the spirocheticidal action of penicillin 
The final test of time has not been applied, but 98*6% of syphilitic 
subjects, treated with penicillin (2,400 000 units total - 60 ultra 
unaoilar injections of 40 000 units each - m seven and a half days) m 
the sero-negative primary stage, were seronegative at the end of six 
months. The results in secondary and late syphilis have been much 
lets impressive and it is probable that combinations with arsenic, 
bismuth or mercury and iodides will be required to attain the op timal 
improvement at these stages of the disease. 

In no field of medicine has there been more substantial growth thnn 
in psychiatry With the background of the World War I experience 
and the advantage of psychiatric observations in other theaters in this 
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In World War I the mortality from meningococcal infections ww 
38% In the European theater of operation* the figure fell from 
5 3% m 194a to 2 8% m 19-14. Tk* diagnostic awarenes* of our 
medical officer* and the prompt use of adequate denes of sulfadiazine 
account for this major therapeutic triumph Penicillin haj played an 
important but lesser role Equally ipectacular a* its curative value is 
the prophylactic efficacy of sulfadiazine in thu connection. Amounts 
a* small as 2 gm. in a day >¥111 clear the upper respirator)’' passages 
of meningococci (A total of 7 gm — I gm. three times a day for the 
fort day and 1 gm. twice a day for the second and third dayi is 
recommended m this theater ) Splendid aj have been the results 
from the use of sulfonamides in bacterial pneumonia*, by reason of 
iti greater efficacy and the absence of toxic reactions penicillin bids 
fair to become the preferred antibacterial agent in pneumococcal 
pneumonia Antisera have played no material role in meningococcal 
or pneumococcal infections m this theater BadHary dysentery has 
ever been a charge againit the health and efficiency of military com 
minds With temporary lapses or failures m preventive measure* 
bacillary dysentery ha* been a recurring but local problem in our 
force*. The earlier preference for sulfaguamdine and succmyl 
sulfa tluazole gave way to sulfadiazine Incidentally these sulfonamide* 
proved more efficacious for the Flexner and Shiga form* of bacillary 
dysentery than for the milder ones and antidysentenc serum was 
randy employed. Tlie chemoprophylaxis of bacillary dysentery was 
quite regular m the isolated instances studied (1 gm. of sulfadiazine 
twice a day for five days is prescribed) 

The treatment of gonorrhea with sulfonamide* had scarcely been 
stabilized when pcmriTlin proved more effective. A curative figure of 
over 90/ is afforded when 200 000 units of penicillin are given m 
nine hours (four intramuscular injections of 50 000 each at three- hour 
intervals) Again, m the treatment of syphiha an increasing experience 
with intensive aneno- therapy had gamed certain advantage*. Always 
the danger of toxic reactions confronted us, but a background of early 
increases offered a reasonable assurance for the future Then came the 
heartening announcement of the spirocheticidal action of penicillin 
TTie final test of time has not been appbed but 98 6% of syphilitic 
subjects, treated with p eni c ill in (0,400 000 umti total - 60 intra 
muscular injection* of 40 000 units each - in seven and a half days) m 
the sero-negatrve primary stage, were sero- negative at the end of *11 
month*. The results in secondary and late syphilis have been much 
less impressive and it is probable that combinations with arsenic, 
bi s mu th or mercury, and iodides will be required to attain the optimal 
Improvement at these stages of the disease 
In no field of medicine has there been more substantial growth thun 
in psychiatry With the background of the Wodd War I experience 
and the advantage of psychiatric observation* in other theater* m this 
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the Low Countries and Scandinavia, and supplies of antitoxin five ‘ 
times the theoretical need were afforded us before D-day. No senous 
epidemic was encountered, but an interesting observation was made. 
At one time a single German prisoner of war camp of 20,000 reported 
more diphtheria than the entire United States Army in Europe. The 
spacing of lmmuncs scarcely explains this discrepancy. With increased 
civilian contacts the incidence of diphtheria among our troops in- 
creased While this situation has never constituted a numerical 
problem, we were recurrently reminded of the changing emphasis 
upon disease and its diagnosis by the too frequent appearance of 
diphtheritic complications The new generation in medicine is not 
diphthcn a-conscious. 

We were spared serious epidemics such as confronted the American 
Expeditionary Forces in 1917-1919 Primary atypical pneumonia 
threatened to assume epidemic proportions in the Fall of 1942 
Thereafter its curve of incidence exceeded bacterial pneumonia, but 
it never became a grave problem In November 1943 an ominous 
situation confronted us in an explosive epidemic of virus A influenza. 
Fortunately it was an interpandemic episode, free from complications 
and mortality Had it been the first wave of a true pandemic, the 
invasion of the Continent would have been handicapped by the second 
and complicated sequence 

Malaria is not indigenous to the northern area of France However, 
we inherited a problem in the management of relapsing benign tertian 
malaria from the Mediterranean area With the movement of troops, 
indirectly via England and directly to France, this condition became 
a major factor in the attrition or man-power Suppressive therapy 
with atebrin, when faithfully pursued, met all of the requirements of 
the situation, but human nature, supported by idle rumor and even 
by command at times, conspired to render objective evaluation 
virtually impossible. 

Surpassing though the triumph of preventive medicine has been in 
the recent campaigns, nothing can detract from the fine contributions 
of clinical medicine Two therapeutic agents lent unusual impetus to 
this advance The sulfonamides had 'established their place m the 
therapy of bacterial infections before the war With the organization 
of a military medical service came the opportunity to extend the trial 
of the newer modifications of these agents in many directions Withal 
perhaps the greatest advantage was the facility for consolidating the 
general experience Without minimizing the credit due to the sulfona- 
mides, the most monumental contribution of this period has been the 
clinical application of penicillin Fleming’s observations (1929) had 
been brought into clinical focus by Florey and his fellows (1939-4 1 ) 

Its widespread clinical utilization is still in its infancy. Yet thousands 
of lives have been spared and countless mamdays saved through its 
beneficence 
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ficd by tbc blockade of Japanese occupied bases and aland* caused 
a breakdown in the supply of food and medical stores. The cornbma 
non ofloa of man power from malnutrition and the failure to prevent 
d scale was due to the bad hygiene of the enemy exacerbated by the 
blockade This enabled the Army’s a s sault force* in the areas thus 
affected, easil y to defeat those half-starved diseased and demoralised 
Japanese who were still able to keep on their feet. In turn, it u unlikely 
that the Alli ed Army could have consolidated their gams in these 
pestilen tial area* unless strenuous effort* had been taken to improve 
hygiene -discipline by the education of the combatant officers m the 
meaning and operational value of preventive medicine Thu introduces 
the point I wash to make in thi* paper namely that the most important 
wi t£cal lesson learnt 01 this war is that executive and combatant officers mist be 
taxght that the enforcement of hygiene measures to preserve the health, morale 
and fighting efficiency of their troops is as important as anr other military dntj 

It ha* also been learnt that all medical officers must heartily endorse 
thi* principle and constantly preach it Tim u not such a difficult 
task became most doctors in *pite of the disproportionate emphasis 
placed on clinical medicine, in contrast to preventive medicine, m 
the medical schools have intelligence enough to learn quickly that 
preventive medicine m warfare occupies first place 

Tbc impotence of the best health service, if the administration has 
not been educated to understand the supreme importance of prompt 
preventive measures, is nowhere better illustrated than m the report 
of the Commission on the causes of the Bengal famine of 1943 The 
Comrmsnon concluded that the government were sufficiently fore- 
warned to have prevented the famine with its resulting epidemics, by 
controlling the price and distribuUon of nee, but that they failed to 
take action in time 

It h noteworthy that the number killed in Bengal by preventable 
disease m one year was five times the 300 000 killed by high explosive 
m the armies of the British Empire during five years of war Neverthe 
less, the medical administrators of the fighting services arc m no position 
to throw the first stone at those responsible for the Bengal holocaust 
because the ratio of preventable diseases to battle casualties m the 
earlier phases of the Japanese war has exceeded 100 1 in some 
theatres of operations. The final success of the R.A.M CL m replacing 
the combatant officers early indifference and apathy and gaining 
their enth usiasti c support for hygiene, is to me the most remarkable 
achievement m the history of military hygiene. 

Educating combatant officers to take hygiene seriously nnd the 
Inculcation of malaria and hygienc-dtsapline in sadors and soldiers, 
a the most important duty of medical officers in war and peace. The 
problem a largely psychological as was so well illustrated by the story 
of suppressive atebrcn. Many of us imagined that we had onlv to sa\ 
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the Low Countries and Scandinavia, and supplies of antitoxin five 
times the theoretical need were afforded us before D-day. No senous 
epidemic was encountered, but an interesting observation was made 
At one time a single German prisoner of war camp of 20,000 reported 
more diphtheria than the entire United States Army in Europe The 
spacing of immunes scarcely explains this discrepancy. With increased 
civilian contacts the incidence of diphtheria among our troops in- 
creased. While this situation has never constituted a numerical 
problem, we were recurrently reminded of the changing emphasis 
upon disease and its diagnosis by the too frequent appearance of 
diphtheritic complications The new generation m medicine is not 
diphtheria-conscious 

We were spared senous epidemics such as confronted the American 
Expeditionary' Forces in igiy-igig Primary atypical pneumonia 
threatened to assume epidemic proportions m the Fall of 1942 
Thereafter its curve of incidence exceeded bacterial pneumonia, but 
it never became a grave problem. In November 1943 an ominous 
situation confronted us in an explosive epidemic of virus A influenza 
Fortunately it was an mterpandemic episode, free from complications 
and mortality Had it been the first wave of a true pandemic, the 
invasion of the Continent would have been handicapped by the second 
and complicated sequence 

Malaria is not indigenous to the northern area of France However, 
we inherited a problem in the management of relapsing benign tertian 
malaria from the Mediterranean area With the movement of troops, 
indirectly via England and directly to France, this condition became 
a major factor in the attrition of man-power. Suppressive therapy 
with atebrin, when faithfully pursued, met all of the requirements of 
the situation, but human nature, supported by idle rumor and even 
by command at times, conspired to render objective evaluation 
virtually impossible 

Surpassing though the triumph of preventive medicine has been m 
the recent campaigns, nothing can detract from the fine contributions 
of clinical medicine Two therapeutic agents lent unusual impetus to 
this advance The sulfonamides had established their place in the 
therapy of bacterial infections before the war With the organization 
of a military medical service came the opportunity to extend the trial 
of the newer modifications of these agents in many directions Withal 
perhaps the greatest advantage was the facility for consolidating the 
general experience. Without minimizing the credit due to the sulfona- 
mides, the most monumental contribution of this period has been the 
clinical application of penicillin. Fleming’s observations (i929)had 
been brought into clinical focus by Florey and his fellows (i 939 ~ 4 I ) 

Its "widespread clinical utilization is still in its infancy Yet thousands 
of lives have been spared and countless man-days saved through its 
beneficence 
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yean, but largely because there was a rumour that oxygen was a deadly 
poison if improperly used, and because submariners were not be mg 
adequately lmtructed m the elementary physiology of respiration, or 
m the technical use of their oxygen equipment, the instructions con 
ceming the use of this safety equipment, which were based on com- 
prehensive researches of many years standing had been ignored. Some 
sub mar ine captains owing to their lack of confidence in their ability 
to use the oxygen apparatus, and the rumour that if they made a 
mistake m using it they were liable to be poisoned preferred the nsk 
of suffocating on the sea bottom rather than take a chance of oxygen 
poisoning Expert observers have now corrected all this, and designed 
better and more foolproof oxygen equipment, 

The para ll el between the reluctance to use oxygen and the reluctance 
to me mepaenne is striking In both cases the use of these valuable 
means of preserving life and health were frustrated by false rumours 
combined with inadequate instruction of executive combatant officers 
m them rational and practical application 

The chief function of the Habitability Committee is to collect data, 
which will prove to the satisfaction of the medical and executive 
authonbes, that the fighting strength of a ship depends as much on 
the fitness of her ship s company as on the fire-power of her armament 
and that nothing will be gamed by piling m extra weapons if the living 
conditions are made so bad thereby that the morale and physical 
condition of the men suffer Short and long term experimental work 
has been undertaken, therefore, with the object of defining the limits 
of habitability m which a man can remain 100/ fit 

In this wogk numerous data concerning the temperature, humidity 
movement, and bacterial content of the ship s atmosphere have to be 
collected under all conditions of naval service. Indices of fitness have 
to be devised As examples of such indices we may ate the rate at 
which men can perform gun-loading drill, or the rate and number of 
mi stakes made in transmitting signals, under different environmental 
conditions, both before, during and after various periods of residence 
m bad cl im ates. The question to be answered is this - will it promote 
fighting efficiency to reduce the number of guns and number of men 
needed to man them if the space and weight thus saved is employed 
in reducing overcrowding and m improving the accommodation of the 
ship s company by the installation of air-conditioning plant, laundries, 
and other amenities. Gan it be proved that a smaller but fitter crew will 
find and hit the target more rapidly more often, and go on doing so 
for longer periods than a larger ship s company who though manning 
a heavier armament are exhausted bv living under bad condition! and 
having to fight m an environment where their accuracy and rate of 
fire Is liable to be seriously unpaired? The problem to be solved by 
^search and experiment may be briefly stated thus What is thi ratio 



a88 


inter-allied conferences on war medicine 

■war a studied attack upon the problem Avas planned in the European 
theater of operations During the period of training m Great Britain 
all medical officers -with tactical troops in the First Army attended 
special courses in psychiatric first aid The divisional psychiatrists were 
given longer training. Most constructive -was the design for in- 
doctrinating line officers in the mechanism and recognition of combat 
exhaustion The dividends in the conservation of man -prmer from this 
pla n ned approach an ere inestimable. Many of its features vvere taken 
from the Mediterranean experience. Hence, the Seventh Army brought 
its completely eA'oh'ed program of management to the European 
theater. The rapidly changing tactical situation afforded less oppor- 
tunity for such planning in the other armies, but in general the same 
pattern Avas follow ed. Psychiatric first aid at diAnsional levels saA-ed many 
men to combat units Then the combat exhaustion centers of the army 
acted as a further filter. Special hospitals for psychiatric care in the 
zone of communications salvaged an added number Avho might still 
render some measure of effective service, usually not in combat. At 
all of these levels the conservation of man -power anus a prime ohjectiA-e. 
To this end military psychiatry -simply brought to bear upon the 
mihtarv problem the concerted batteries of cirihan psychiatric 
procedures 

At first glance, as Ave reA'ieAv the medical progress of the past three 
years in the European theater of operations. Ave are struck by the tempo 
of its evolution. Upon dispassionate analysis it becomes apparent that 
most of this adt-antage has resulted from a sharp acceleration of 
scientific deA'elopments Many of the basic facts and discoA*eries 
antedate the Avar. Their rapid fruition is, in most instances, the result 
of superb teamwork. "Alien Ave take into civilian life and practice the 
medical lessons of World "War II, let us remember: ‘There never Avas 
a good Avar nor a bad peace.’ 


JULY 10^5 


THE ROYAL NAVY 

SURGEON %1CE-ADMIRAL SIR SHELDON DUDLEY, K.C.B., FR S 
McScd Dircctcr-Gcnerd pf the Rnyd Aery 

It hac hs»d to be re-leamt in many Avars that the preservation of bodily 
and -n-ipntal health is as impo rtan t as are guns in the Arinning of battles. 
The relative weight of the two factors Avill v'axy with time and circum- 
stance. In "Western Europe weapons vvere probably more important 
than hvgiene. East of Suez hygiene is probablv more important than 
gunnery. But everywhere both factors play their part and are in- 
set) arable as a cause of victory. In the Far East, sea-power, as exempli- 
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years, but largely because there was a rumour that oxygen was a deadly 
pooon if improperly used and because submariners were not bemg 
adequately instructed in the elementary physiology of respiration or 
m the technical use of their oxygen equipment, the instructions con 
cenung the use of this safety equipment, which were based on com 
prehenuve researches of many years standing had been ignored Some 
submarine captains, owing to their lack of confidence in their ability 
to me the oxygen apparatus and the rumour that if they made a 
in using it they were liable to be poisoned pref er red the risk 
of suffocating on the sea bottom rather than take a chance of oxygen 
poisoning Expert observers have now corrected all this, and designed 
better and more foolproof oxvgen equipment. 

The parallel between the reluctance to use oxygen and the reluctance 
to use mepaenne is striking In both cases the use of these valuable 
means of preserving life and health were frustrated by false rumours 
combined with inadequate instruction of executive combatant officers 
m thar rational and practical application 
The chief function of the Habitability Committee a to collect data, 
which will prove to the satisfaction of the medical and executive 
authorities, that the fighting strength of a ship depends as much on 
the fitness of her ship s company as on the fire power of her armament 
and that nothing will be gained by piling in extra weapons if the living 
conditions are made so bad thereby that the morale and physical 
condition of the men suffer Short and long term experimental work 
has been undertaken therefore with the object of defining the limits 
of habitability in which a man can remain ioo°/ fit 

In this wo^k numerous data concerning the temperature, humidity 
movement, and bacterial content of the ship s atmosphere have to be 
collected under all conditions of naval service Indices of fitness have 
to be devised As examples of such indices we may ate the rate at 
which men can perform gun-loading drill or the rate and number of 
mistakes made in transmitting signals, under different environmental 
conditions, both before, during and after various periods of residence 
m bad cli m a t es. The question to be answered is this - will it promote 
fighting efficiency to reduce the number of guns and number of men 
needed to man them if the space and weight thus saved is employed 
m reducing overcrowding and in improving the accommodation of the 
ship s company by the installation of air-conditioning plant, laundries, 
and other amenities Can it be proved that a smaller but fitter crew wall 
find and hit the target more rapidly more often, and go on doing so 
for longer periods than a larger ship s company who, though manning 
a heavier armament are exhausted by living under bad conditions and 
bavmg to fight in an environment where thar accuracy and rate of 
fire a liable to be seriously impaired? The problem to be solved by 
research and experiment may be briefly stated thus What is ifu ratio 
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a tablet a day keeps the fc\ ei awav’ and everyone w'ould rush to get 
Ins tablet Few icahzed how ignorance, apathy, suspicion, and even 
active hostility, would rendet the effect of such instructions almost 
valueless 

Naval experience m tins wai has taught us the lesson, that thcie is- 
little use m supplying equipment for safeguarding health and security 
unless caie is taken to cnsuie that the personnel who employ this 
equipment appieciatc its value and know how to use it Aloieover, 
frequent inspections by cxpei ts aie essential to ensure that any appaia- 
tus of the abo\ e natui c is pi opcrly understood, employed, and efficiently 
maintained 

At sea 0111 gicatcst hygienic pioblcms aie concerned with living 
conditions in ships, 1 e habitability A ‘Naval Habitability Sub- 
Committee' has been and is studying the means of making life moie 
lolcioblc in warships exposed to exti ernes of climate in the Arctic 01 
the Tiopics The baneful effect of ship-life in the tropics dunng this 
wai lather took the Navy by surprise, because, m peacetime, life was 
quite toleiable m the tropics, v'hcn ships’ companies w r ere no largei 
than the ships wcie designed for, ventilation efficient, and when it 
wns possible to make muses to cooler paits of the Station during the 
hot season, and to arrange foi plenty ofleaic and lecreation But in 
wai, the pictuie became vciy diffeient More and moie guns and 
gadgets weic piled into the ships, and this extia machinery encioached 
on the living spaces of the ship’s compam Moie and more men had 
to be ciammcd somcwheic into the reduced space m oidci to man 
tlie extra guns and gadgets, until some ships contained 50 % moi c men 
than the living spaces m the ship had been designed foi, even before 
these spaces had been grosslv 1 educed by the liitioduction of the extra 
machinery The mechanical ventilation became inadequate Natural 
ventilation was piacucalh impossible owing to the black-out 
Opportunities for leaic and leci cation became few’ and far between 
To all this was added *thc fact that the naval population in peacetime 
had been a highh selected body of ad\ entui ous volunteers, w ho had 
joined the Navi to sec the w’orid Moreoi er, m peacetime am man 
who exhibited the slightest degiee of mental or physical inadaptability 
to the sea environment was immediately invalided, as suitable replace- 
ments wcie then 111 unlimited supply In wxu, however, the character 
of tlie population completely changed The Ro\-al Navy is now chiefly 
composed of citizen conscupts, manv of whom are below tlie plnsical 
standard accepted m peace, and most of -whom desire, before anything 
else, to ictum to then homes and families Moreover, as man-powei 
became more and more scaice, everv cffoit had to be made to ictain 
at duty those who w ci c really neithei mentally nor plnsically suitable 
for service abroad m tlie tropics 

^Ve may take as an example the investigations on the an -conditioning 
of submarines 0\%gen had been available foi use m submannes foi 
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yon, but largely became there war a rumour that oxygen was a deadly 
pouon if improperly used, and because submariners were not being 
adequately instructed m the elementary physiology of respiration or 
m the te chni cal use of their oxygen equipment, the instructions con 
cr mmg the use of this safety equipment which were based on com- 
prehensive researches of many years’ standing bad been ignored Some 
submarine captains, owing to them lack of confidence m their ability 
to use the oxygen apparatus, and the rumour that if they made a 
m retake in using it they were liable to be poisoned, preferred the rak 
of suffocating on the sea bottom rather than take a chance of oxygen 
poooning Expert observers have now corrected all this and designed 
b etter and more foolproof oxygen equipment 
The parallel between the reluctance to use oxygen and the reluctance 
to use mepaenne is striking In both cases the use of these valuable 
means of preserving life and health were frustrated by false rumours, 
combined with inadequate instruction of executive combatant officers 
m their rational and practical application 
T^ie chief function of the Habitability Committee is to collect data, 
which will prove to the satisfaction of the medical and executive 
authorities, that the fightmg strength of a ship depends as much on 
the fitness of her ship s company as on the fire power of her armament 
and that no thing will be gained by p iling in extra weapons if the living 
conditions are made so bad therein, that the morale and physical 
condition of the men suffer Short and long term experimental work 
has been undertaken therefore, with the object of defining the limits 
of habitability m which a man can remain 100 / fit 

In this woi^k niimrmia data concerning the temperature, humidity 
movement, and bacterial content of the ship s atmosphere have to be 
collected under all conditions of naval service Indices of fitness have 
to be devised As examples of such indices we may ate the rate at 
which men can perform gun loading drill or the rate and number of 
mi s take* made m transmitting signals, under different environmental 
conditions, both before, during and after various periods of residence 
m bad climates The question to be answered is this - wall it promote 
fighting efficiency to reduce the number of guns and number of men 
needed to man them, if the space and weight thus saved is employed 
m reducing overcrowding and m improving the accommodation of the 
ship s company by the installation of air-condibomng plant, laundries 
and other amenmea Can it beproved that a smaller but fitter crew will 
find and hit the target more rapidly more often and go on doing so 
for longer periods than a larger ship s company who though man ning 
a heavier armament are exhausted b\ living under bad conditions and 
having to fight m an environment where their accuracy and rate of 
fire is liable to be senouily impaired? The problem to be solved by 
research and experiment may be briefly stated thus ]\ r hat is the ratio 
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‘a tablet a day keeps the fever away’ and everyone would rush to get 
his tablet Few realized how ignorance, apathy, suspicion, and even 
active hostility, would render the effect of such instructions almost 
valueless 

Naval experience in this war has taught us the lesson, that there is- 
little use m supplying equipment for safeguarding health and security 
unless care is taken to ensure that the personnel who employ this 
equipment appreciate its value and know how to use it A 4 oi cover, 
frequent inspections by experts are essential to ensure that any appaia- 
tus of the above natuie is properly understood, employed, and efficiently 
maintained 

At sea our greatest hygienic problems are concerned with living 
conditions in ships, i e habitability A ‘Naval Habitability Sub- 
Committee’ has been and is studying the means of making life more 
tolerable in warships exposed to extremes of climate in the Arctic or 
the Tropics The baneful effect of ship-life in the tropics dunng this 
war rather took the Navy by surprise, because, in peacetime, life was 
quite tolerable m the tropics, when ships’ companies were no larger 
than the ships were designed for, ventilation efficient, and when it 
was possible to make cruises to cooler parts of the Station dunng the 
hot season, and to arrange for plenty of leave and recreation But m 
war, the picture became verj different Adore and more guns and 
gadgets were piled into the ships, and this extra machinery encroached 
on the living spaces of the ship’s company More and more men had 
to be crammed somewhere into the reduced space in order to man 
the extra guns and gadgets, until some ships contained 50 % more men 
than the living spaces in the ship had been designed for, even before 
these spaces had been grossly reduced by the introduction of the extra 
machinery The mechanical ventilation became inadequate Natural 
ventilation was practically impossible owing to the black-out 
Opportunities for leave and recreation became few and far between 
To all this was added 'the fact that the naval population in peacetime 
had been a highly selected body of adventurous volunteers, who had 
joined the Navy to see the world Moreover, m peacetime any man 
who exhibited the slightest degree of mental or physical inadaptability 
to the sea environment W'as immediately invalided, as suitable replace- 
ments were then in unlimited supply'' In war, how r ever, the character 
of the population completely changed The Roval Navy is now chieflv 
composed of citizen conscripts, manv of whom are below the physical 
standard accepted in peace, and most of whom desire, before anything 
else, to return to their homes and families Moreover, as man-power 
became more and more scarce, eveiy effort had to be made to retain 
at duty those who w r ere really neither mentally nor physically suitable 
for service abroad in the tropics 

We may take as an example the investigations on the air-conditioning 
of submarines Oxygen had been available for use m submarines for 
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MEDICAL LESSONS FROM THE ASSAM BURMA 
CAMPAIGN 

BRIGADIER H L. MARRIOTT aju. 

CmtmtHMg Plpndsx, AllitJ lunJ Ftrc o, S*tdk Eju( Art* Ctmmtttd jtrmtrfy Cnaeitotf 
Pfpa cun, ImO* Comt*x*i 

My experience has been chiefly m the tropics, and mainly in the 
India Burma theatre, where I have been Consulting Physician for 
three years first to India Command and then to South East Asia 
Command Therefore I propose to deal with the lessons which have 
emerged from the three years struggle which has gone on in that 
theatre. Many people do not realize what a big war has been waged 
there. The troops in the combat zone - most of them in combat - have 
numbered always somewhere between half a million and a million 
men, and there have been one and a half millions in reserve in India. 

There we have learned many lessons in preventive medicine. 
Certainly ire have learned more than the Japs, whose medical 
arrangements are not nearly as good as ours and we have learned 
more than the Germans I have just come back from a three weeks’ 
tour in Germany to ace if they have discovered anything especially in 
tropical medicine, and they have not. 

In war in the tropics medical considerations dominate operations 
for two reasons (i) the prevalence of disease, which causes the most 
colossal waste of man power and (a) men m the tropics, quite apart 
from disease, are under exceptional mental and physical strain owing 
to climatic and general conditions, and the problem of main taining 
them not only free from disease but fighting fit is a very diffi cult one. 

We have no reliable figures for 1942 because our conditions were 
disorganized, but m 1943 the admission rate to hospitals for the year 
was 1 300 per thousand and the ratio of casualties from sickness to 
casualties from wounds was tai to 1 m 1944 the hospital admission 
rate was just under 1 000 per thousand and the ratio of casualties 
from nckne* to battle casualties was ig to 1 

Thu time last year I ivas privileged to make a ten days man by-man 
lurvey of the 7th Indian Division who had just come out of action 
^frer ten months hard fighting That survey brought home to one 
especially vmdly the many factors involved in maintaining figh ting 
fitruaa. 

In a tropical country the medical services constitute the most 
important of all bra n c h es of the fightmg services because, given 
anythmg like equality the tide with the barter medical services w31 
wm it will have more men left to fight, and fitter men. It a the duty 
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U tablet a day keeps the fever away’ and ever yonc wouJd rush to get 
h'n tablet, few r cali/ed bow ignorance, apathy, suspicion, and even 
a' live hostility, would render the effect of such instructions almost 
valueless. 

Naval experience in this war has taught us the lesson, that there is 
Hide use m supplying equipment for safeguarding health and senility 
unM-i care is taken to ensure that the personnel who employ this 
equipment appreciate il.> value and know Ijow to use it. Moreover, 
frequent inspection, by experts arc essentia) to ensure that any appaia- 
tusol the above nature is properly understood, employed, and efficiently 
maintained. 

At sea our greatest hygienic problems are concerned with living 
conditions in ships, i e habitability, A ‘Naval Habitability Sub- 
Committee’ has been and is studying the means of making Jil? moie 
tolerable m warships exposed to extremes of climate m the Arctic 01 
the 9 ropics 99 k banehil effect of ship-bfe in the tropics dunng tins 
war jather (ocik the Navy by surprise, because, m peacetime, life was 
quite tolerable in tJie tiopics, when ships’ companies weie no larger 
than the ships weie designed for, ventilation efficient, and when it 
was possible to make cruises to cooJei pints of the Station during the 
hot season, and to arrange for plenty of leave and recreation Jfut in 
war, the picture lac one very different Moie and more guns and 
gadgets v/e/e jjjJc d rnto the ships, and this extra machinery enci cached 
on the Jiving space's of the ship’s company Moie and moie men had 
to he crammed somewhere into the red wed space jo oider to man 
the extra guns and gadgets, until some ships contained rjo% moie men 
than the Jiving spaces in the ship bad been designed for, even befoic 
these spaces had been grossly reduced by the introduction of the extia 
machinery, 9 he mechanical ventilation became inadequate NatuiaJ 
ventilation was practically impossible owing to the black-out 
Opportunities foj leave and recreation beenne few and far between 
To all this was added 'the fact that the nival population in peacetime 
Jj id been a highly selected body of adventurous volunteers, who had 
joined the Navy io see the world Moreover, in peacetime any man 
who exhibited the slightest degjee of mental or physical inadaptability 
to the sea environment w is immediately invalided, as suitable replace- 
ments were then in unlimited supply, fn war, however, the character 
of the population completely changed 9 Jie Royal Navy is now chiefly 
composed of citizen conscripts, many of whom are bejow tire physical 
standard accepted in peace, and most of whom desire, before anything 
else, to return to then homes and families. Moreover, as man-power 
became moie and more scarce, every effoil had to be made to retain 
at duty those who were really neither mentally noi physically suitable 
for service abroad in the tiopics 

We may take as an example the investigations on the air-conditioning 
of submarines Oxygen had been available for use in submarines for 
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which was lied and it could be teen whether a man had tea in ha 
water bottle or not, whereas if he had water m it no one could tell 
whether or not it was boiled. 

Concerning water purification, vre ought not to rely on chemical 
purification, alone. No means ought to be neglected It ought to be 
chemically purified and boiled and if possible, filtered 
The second great measure of prevention a the one which Hamilton 
Fairley developed m New Guinea, namely the i mmtdiatt use of 
rulphonamides If that a done, men are prevented from passing more 
than a few infected stools and ground contamination is greatly 
diminishe d 

Ihc cure of dysentery by these compounds is an enormous advance 
in itself 

Skm diseases are of vital importance They are all the simple ones 
that give trouble - intertrigo pnckly heat, impetigo fungus infections 
of the licet and body scabies, and so on Thor prevention is a matter 
of cleanliness of body and clothing lc. of organized facilities for men 
washing themselves and thar clothes. Ample supplies of dusting 
powder are essential 

With regard to venereal diseases the methods of prevention are 
known. Of course there has been an enormous advance in treatment 
due to penicillin 

While we know how to prevent the big four the fact remains that 
we still get thousands of cases whereas theoretically we ought not to 
get any Why a it? The reason, I would submit, is that we have not 
got over* our doctrines sufficiently effectively We have not convinced 
people. Orders are not enough. Men have a sort of hostility to orders. 
Just putting out an order may safeguard the man who pruts it out, but 
it does not achieve very much. What we want is the much more 
effective usp of propaganda We know how propaganda can be used 
to publicize what is relatively unimportant- Why not use it for thing* 
that vitally matter? A medical directorate in the tropics requires a 
propaganda section staffed by experts which would pUt it over m 
every possible way 

The second reason why prevention 13 not fully earned out is that 
there are pot enough hygienists There are too many engaged in 
treatment and too few m prrevention I ho pie the halance may be 
re d res sed . 

AD the mam diseases yield promptly to early treatment - malaria 
in one and a half to three day's, ba collars dysentery in about twenty 
four hours skin diseases and venereal diseases can also be cured 
quickly if immediately treated In warfare in the tropics treatment 
to bt forward and if cases are treated at once there is no need to 
evacuate them hundreds or thousands of miles. 
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of the space allotted to the human clement, to the space allotted to the mechanical 
clement of the total fighting machine ( ship plus ship's company) which will make 
it the most efficient engine of war 3 

Many difficulties in maintaining the health of the Navy and of 
teaching personnel to become hygiene-conscious in war are due to 
the curtailed periods of training which are necessitated by expanding 
a Navy in the shortest time possible to many times its peacetime 
total force Hygiene will tend to suffer most if the officers of training 
establishments are not taught to value its importance in attaining the 
maximum fighting efficiency. As a result, physiology will be cut out 
of submarine training, the engineers will learn little about ventilation 
machinery, weapon instruction will encroach on periods previously 
given to training in hygiene and physical fitness In addition, the 
quality, as well as the quantity, of health instruction Mall tend to 
deteriorate because the instructing medical officers who normally 
start their naval career with a six months’ course in naval hygiene 
and medicine, now get only a mere v eeh or tv o 

I wonder if here there is not another lesson to those vho can read iL 
In the Navy necessity has forced us to turn out officers, seamen, and 
hospital nurses, male and female, after the briefest preliminary training, 
lasting months or weeks instead of years Of course, ire do not make 
real trained personnel in that time. But, after telling them what it is 
all about, we put them straight into the job they ha\ e to do, when, 
though hairing to take some responsibility, they learn the job by doing 
it under the supervision of those who already know it. This is really 
a return to the svstem of apprenticeship 

The system of a brief pr elimin ary training plus ‘apprenticeship’ 
has been validated by the work of the British Navy in this war because 
no one dares to sav the Royal Navy does not know and do its job 

To s ummar ize the great lesson this war has taught us is that a 
knowledge of practical hygiene is as important as a knowledge of 
gunner}' to administrative, executive, and combatant personnel in 
defeating the enemy. If this lesson is not to be re-leamt in ever} 7 war, 
we in the medical services must make every endeavour to implement 
this principle of war in the intervals between wars 
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ifpir men require a periodic overhaul and the fact «hould be re- 
membered that because a man can carry on in aval life it docs not 
necessarily mean that he ran carry on m the Services, During the 
early days of the war men who were obviously unfit were called up 
sad drafted overseas only to be invalided back again to the United 
Kingdom after a few weeks or months. It is essential if a reserve is 
to be formed that it should be a reserve of men who can answer a call 
in a moment of emu and not prove a drag on the war machine. 

So far as aviation medicine is concerned there have been min\ 
advances, chiefly in the direction of prevention At the same time a 
number of lessons have been learnt with regard to the relation shi p of 
actual disease to flying In the last war all the emphasis was laid on 
physical fitness as the essential attribute of the pilot. Flack s test and 
imitlar methods controlled the selection of candidates. In the period 
between the wan we had begun to learn the lesson that too much 
ttre*t was being laid on physical efficiency and not enough cm the 
psychological aspect. Thu war has rubbed this lesson in, so that it 
should never be forgotten. It u incredible what disabilities a man can 
overcome if he has the right temperament for a w^r pilot. Wc have 
pilots dying while undergoing arti fi ci a l pneumothorax treatment 
one of them has actually gained a decoration Another is flying 
operationally after complete thoracoplasty At the same tone there 
are many apparently completely fit people, who have been quite 
tumble to stand up to the strain of frying Tim lesson of the importance 
of the psychogenic factor can be applied with equal intensity when 
dealing with ordinary patients. 

Another thing we have learned is the high incidence of peptic ulcer 
among the male avilian population. In ordinary' times these people 
usually manage to carry on with their civilian duties, but the stress of 
service soon causes a breakdown. The cause of this high incidence and 
of the breakdown has been much debated, but the lesson we should 
learn u that these people are much better off m civilian life. 

Turning now to re spi ratory conditions, the instability of the 
asthmatic as a pilot has been borne out time and tone again. Similarly 
the unsuitability of the chronic bronchitic to go mto a tropical climate 
has abo been another lesson which we have learned. Eventually thev 
ueaxly always break down even if free from symptoms far a long 
period Climate as a factor in the treatment of disease has to some 
°*cnt fallen mto disrepute m recent yean yet in four standard text 
books, under the treatment of chronic bronchitis, it was stated that they 
usually do well in such places as Egypt or North Africa. Medical 
officers whom I have met in my tours abroad have nearly always 
begged me to do what I could to prevent the chronic bronchitic from 
being gent to tropical or sub-tropical climates Many of these patients 
have stated that even during the cooler weather they have been very 
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of every doctor in the tropics to realize the importance of his function 
and to urge it on commanding officers 

The essential duties of the medical services are first to reduce 
wastage of man-power from disease, by prevention and by rapid 
cure and return to dutv, secondly, to maintain the fighting fitness of 
all troops 

We have learned what our problems arc and what they will be 
First of all, malaria, which is more important than all the rest put 
together In the India-Burma region we had hundreds of thousands 
of cases of malaria After malaria, there are three other disease groups 
of great importance The first is diarrhcea and dysentery Last year 
one man in ten of our total forces in the combat area went to hospital 
for diarrhcea or dysentery. The second is skin diseases, terribly im- 
portant in hot humid climates, one m twent) went to hospital The 
third is venereal diseases, which are about as common as skin diseases 
Of course, there have been other conditions such as infective hepatitis, 
a little cholera, and the ordinary diseases of temperate climates, but 
those I have enumerated are likelv to continue to be the important 
ones 

We have learned how to prevent the ‘Big Four ’ - malana, 
dysentery, skin diseases, and venereal diseases In combating malana 
the greatest agent is atebrin If the atebnn dosage of o i gm every day 
without fail is really carried out it is most effective Atebnn must be 
additional to measures of personal protection, to anti-larval measures, 
and to the new weapon of D D T spray, all of which are very 
important. We have also learned how to eure malana with the one 
week atebnn course (total 3 gm ) which is also used by the Amencans 
and the Australians 'We do not know how to cure benign tertian 
malana, but the important thing is not to worry if we do not, but 
merely to treat the patient at once each time he has a relapse He 
should then be taught to regard relapses as minor ailments 

With regard to d) sentery, we know how dysentery could be 
presented if measures were completely applied The question of pro- 
riding non-infected food is of first importance, and I urge also the 
importance of water We found that our maximum trouble with 
bowel diseases was m the monsoon penod The outstanding thing 
about the monsoon penod is ram, not flies What happens is that men 
use a few r tracks in the jungle and defalcate at the sides of the tracks 
If the> are harbounng dysentery bacilli, lines of heavy contamination 
are laid dow-n alongside each track, then the rain comes dowm and 
washes the organisms into streams and pools We know- about the 
transmission of amoebic d> sentery by water Chlonnation is not 
effective against amoebic cysts, but boiling is effective, and could be 
used more than it is Apparently the Dutch tropical medicine experts 
kept dowm dysentery in the Netherlands East Indies by the simple 
device of making it an offence to drink water, tea had to be drunk, 
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blood arc outside of the capillar) bed and actuall) beyond the 
vascular tree 

Thu a a matter of great importance Surgeons are apt to think 
tbnt only when there u visible blood loss a the condition of the patient 
jeopardized, but it con be seen that 3 000 c-c of blood may be lost 
from the circulation when there arc wounds m both thighs, without 
more than a fens drops leaving the bod) 385 231 pints of blood were 
actually used in medical instillations m the European tlicaler of 
operations from May 22 1914, to May 31 1915 Of this 194,712 
pmts were flown direct!) from the United States of America This 
blood has been available as far forward as the clearing stations in 
combat divisions. It has been used largely in the field and evacuation 
hospitals in the forward area at the time of primary surgical thcrap\ 
and has been used in great quantities up to 6 or 7 liter* in a lingle 
individual in one day Tlus widespread use of blood through its easy 
availability has brought m its tram inevitable reactions, as well as 
great benefit- The best figures available at tlus time show that about 
48/ of transfusions ore followed by some land of reaction allergic 
leacuons, 0*9% pyrogenic reactions 3 8 £ hemolytic reactions 
o 1 The reactions vary in difTermt types of institutions, and as to 
whether the transfusion is given early or late As a rule primary trans- 
fusions have brought little react ton I-atrr transfusions, given In 
general hospitals have often found the patient sensitized by the earlier 
transfusions Pyrogenic reactions have increased where hospitals 
insisted upon cleaning their own glassware and not using sets furnished 
to them already clean and stenle. As time has gone on reactions have 
diminished probably because of better technique better refrigeration 
of the blood and tlirough our ability always to furnish giving sets 
properly set up and sterilized at some central point. A particularly 
valuable study of these reactions following transfusion lias revealed 
that the transfusion of large amounts of group O blood (the universal 
donor) and even of pooled plasma may result in serious hemolytic 
disease. The implication ts strong that, whenever feasible strictly 
compatible blood of the same group as the patient lhould be used 
that where large amounts of group O blood must be used, only blood 
of a krw titer should be administered Such information as this and 
other studies now in process will doubtless have some influence on 
the future set up of blood banks in civilian lifc- 

3 Adoaacts m oiolarmgologj - The chief change in this field in World 
War II has been the use of radon therapy against lymphoid tissue in 
tbe nasophornyx of flying personnel This therapy reduces the amount 
of lymphoid tissue and tends to keep open the Eustachian orifice and 
thus prevents the building up of a differential pressure in the middle 
ear 10 often disturbing to airmen 

3 Aivaxts in reufiologj - la thu field the availability of V ray 
itudHd, even m the forward area, has been a considerable advantage 
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MEDICINE IX THE ROYAL AIR FORCE 
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One of the difficulties experienced in trying 10 answer the question 
which has been set to this eonierence — ‘Progress in War Medicine" — 
ivas how- far the word 'war' limited the scope of the inquiry. Many of 
the medical officers to whom I have spoken in RA F. hospitals have 
commented on the wade variety of cases that come into Service hospitals 
Some of the more senior ones have even said that, from the teaching 
point of view, the cases compare very favourably with those seen in 
peacetime in civilian hospitals It seems therefore, thar so far as 
clmical medicine is concerned the word ‘war" limits the field of inquirv 
hardlv if at all. 

There have been advances of varying importance both in diagnosis 
and treatmen T of the earlier and more difficult stages of disease met 
with in Service life. The most spectacular advances have unquestion- 
ably been made in the treatment of diseases with penicillin and the 
snlphonamides Those of us who had much to do with cerebrospinal 
fever can only marvel at the advances made in the control of that 
condition From the purelv war medicine point of view the use of 
mepacrine has been the greatest step forward during the war. It has 
permitted campaigns to be fought and won which could not have 
been fought without it. Malaria in the forward areas is now regarded 
as a minor condition. After a few days in the forward treatment unit 
a man goes back to dun*. "When one compares this with the admission 
to hospital, often a stay of about three weeks, then a period of con- 
valescence. and the journey to and from the unit, it will be seen what 
an enormous saving of man-power this has meant. 

There are. however, just one or two repercussions which are not 
quite fuEv realired. The airman, as soon as he leaves England, is 
submitted to a persistent barrage of propaganda telling him how- 
serious a condition malaria is. that it is a killing disease, that under 
no consideration must he wear shorts, that he must never take off his 
shirt however hot the cav, and vet if after all he is unfortunate enough 
to get malaria he is then informed that it is no worse than a common 
cold. The airman is an amenable individual in the ordinary way. but 
he feels that there is something wrong about this and there ought to 
be more consistencv between the propaganda to the west of the 
Brahmaoutra and some of the practice to the east 01 it. 

It seems certain that the system of building up a reserve of men 
who have been called nn from civil life wdH form one of me safeguards 
of democracy. One of the first lessons the Services should learn is that 
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a. Advances at thoracic surgery —In this field some of the greatest 
advances have occurred In a study of over i goo cases of thoracic 
injured m evacuation hospitals the total operative mortality rate was 
14/ Pneumothorax was present m 48 / of the cases and tension 
pneumothorax in 4 2% The condition of open pneumothorax or 
nicking’ wound was present in 23 / of the cases, and 21 / evidenced 
the combined thorn co-abdominal injury In a study of 1 000 thoracic 
ra y-i in the base area, 34 / of the cases revealed empyema, though 
much of this was not serious and did not stop the performance of 
surgical procedures such as operations for clotted and infected 
hemothorax. 4 1 % of the cases went through procedures for the removal 
of retained foreign bodies. The total mortality m this group was 06/ 

9. Advances in neurological surgery - The field for neurological surgery 
has made great advances In our Army those operated upon w the 
forward area are largely those actively bleeding threatened with 
increasing intracranial pr e ss ure or with very large retamed misrale*. 
It has been observed that less serious intracranial damage withstands 
transport very wdl and that in patients properly treated with penicillin, 
the advent of serious infection is no greater when such cases must wait 
three to four days before reaching a hospital for specialized care m the 
rear area. In the field of peripheral nerve surgery equally important 
advances have been made. Our surgeons have made every attempt to 
close wounds as early as possible, and in the large percentage with 
nerve damage have sutured these nerves at the optimum time m a 
clean field before returning such patients to the tone of the interior 
Lately our specialists have come to the opinion that where there coasts 
mjury both to bone and nerve the definitive treatment of the fracture 
may even be temporarily postponed, on the bans that a flail limb t* 
less useful than a crooked one. Thus, more and more early nerve 
suture has become the standard policy 

10 Advances in anesthesia - Every soldier submitted to a surgical 
procedure owes a debt of gratitude to the anesthetist. The superior 
abihty and marked improvement m this special field have differentiated 
Anesthesia m this war sharply from that m the last war No field of 
professional labor has shown equal advance. Expert anesthetists were 
available all the way from field hospital* to general hospitals in the base. 
They have available a wide variety of agents and have adapted in 
travenous, inhalation and regional anesthesia as seems best for every 
given case. The increasing use of local or regional anesthesia, which is 
the safest of all anesthetics, evidences the desire of both the surgeon 
*nd the anesthetist to take no unnecessary chances. The simplicity and 
*afety of modem intravenous anesthesia has been a blessing to thousands 
of wounded men and where differential pr es sure is needed for intra 
thoracic work, the anesthetists have utilized endotracheal anesthesia 
for the comfort and satisfaction both of the patient and the surgeon. 
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little, if an) , better I think that Colonel Middleton’s kindly reference 
to the climate of this country should be remembered when dealing 
with these cases 
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Ever) one is agreed that there has been a high reduction in mortality 
rates in this war, as compared with World War I 

The total w ounded-m-acuon figures, United States Army, D-day 
to \ E-day is 372,000 This does not include killed in action, missing, 
medically indisposed soldiers or NP patients 1 1 only relates to wound ed- 
m-action troops The mortality rate of 3 9% for 372,000 -wounded in 
action casualties is approximately a 50% reduction over the motrality 
rate of 8 % of those w ounded in action in World War I Major entena 
affecting this happy result come from two sources A Professional 
care. B Organization and evacuation 

A Professional Care 

1 . Resuscitation — The one item m professional care which dis- 
tinguishes care in this war from care in World 'War I, as well as 
the single factor most directly contributing to the improvement of 
morbidity and mortality statistics, is the resuscitation of the wounded 
man This transcends in importance any single method of therapy, 
such as our ability to procure and dehver blood and plasma to 
casualties, for it betokens that the American surgeon has at last 
appreciated the importance of the complete evaluation of his patients 
before therapy He has learned to care for the whole man and not 
for any portion or any particular -wound This, in turn, has led to 
proper resuscitation methods and the better care of shock Accretions 
to our knowledge concerning shock have come in steadily. Dependable 
studies of blood volume made m forward hospitals indicate that 
soldiers seriously damaged have averaged a loss of at least one-third 
of their total blood volume, and investigators have tned to set simple 
standards for recog nizin g this deficiency Majors Emerson and Ebert 
have stated that a blood-pressure below 85 systolic usually betokens 
a loss of over one-third of the total blood volume Professor McMichael 
of the British Post Graduate Medical School has stated that in the 
male thigh an increase in diameter of some 2 cm which, to the 
cursory glance, would not seem great, may mean that 1,500 c.c of 
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THE LIMITATIONS OF SURGERY IN 
H M SHIPS IN WARTIME 
SURGrON COMMANDER E. T S. RUDD kjc 

\ly contribution to the discussion will be confined to an account of 
n>ch turner) os is possible in His Majesty » ships in wartime and the 
changes in medical organization that ha\e l>een deemed necessary 

My experience of two and a half years service in a liattleship in this 
scar has death demonstrated to me for reasons which I hope to mate 
dear the limitations imposed upon one from a purely surgical point 
of view 

In common with the other Services the main factor necessitating 
a change in organization is air attack. 

When a ship goes to action stations she is rapidly converted into a 
senes of watertight compartments and passage from one compartment 
to another between decks or from between decks to the upper deck is 
severely restricted This state of affair* lasts until the danger of attack 
has passed Before air attack at sea became a menace a slup went into 
action generally after appreciable warning had been given and when 
action was broken off the ship could once more be opened up All that 
was required then, when action was expected was to remove from 
the uck bay which is not under armour the necessary instrument* 
and dressings to a space below armour which was designated the 
distributing station In this station patients received first aid and ns 
soon as action was broken ofT the sick bay was once more opened up 
and reverted to its normal use 

To-day a ship may go to action stations soon after leaving harbour, 
and may remain in this state for several days. In fact this alwav* 
occurred when In narrow waters such as the Mediterranean. 

A greater degree of dispersal of medical and first aid personnel 
stores and equipment 11 therefore nowadays a svu qua non 

The following organization has been evolved All newly constructed 
dups will be fitted with an emergency operating station (E.O.S ) 
In ship* already built the necess a ry altcranons have been made In 
the larger ships this station will be under protection, but in cruisers 
and small ships this ideal may have to be abandoned This station will 
have adequate room for treatment and will be so fitted that there is 
access for stretcher cases. The equipment will permit of major 
surgery' 

In addition there are numerous first aid posts (FA.P) placed 
throughout the ship tbar nting depending upon accessibility lighting 
water supply etc., and generally on upper decks near guns crews 
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to the surgeon, and the mobile X-ray units now in use in the European 
theater have proven to be of real value. 

4 - Advances in urological surgery - The great reduction in the 
morbidity of the venereal diseases from the use of the sulfonamides 
and penicillin must be mentioned as a major contribution of medical 
science fully utilized by the armies in this war. 

5. Advances in ophthalmology. - The advent of penic illin resulted in 
a marked reduction in pyrogenic infections involving injuries to the 
eve. The grouping of all eye casualties at centers under competent 
ophthalmologists has improved both the morbidity and the mor tah tv 
figures The availability of special apparatus, such as the sht lamp and 
electro-magnets, has greatly increased our ability to remove small 
magnetic foreign bodies Avithin the globe and has led to a better 
appreciation of the exact status of the injur}-. The use of com eal 
grafts in the rare instances where it has been utilized has proven often 
a miraculous means of saving vision. 

6. Advances in plastic surgery. - All surgeons are under a great debt 
of gratitude to our colleagues in this held, notably to Sir Harold 
Gillies in England, who has long pointed out that only wounds that 
are epithelialized can be considered sterile. The impact of this dictum 
played a major role in our determination to close the primarily de- 
brided wound at the earliest possible moment, -whether that be bv 
suture, by graft or bv a plastic procedure. This early closure of wounds 
has resulted in the saving of countless days in recover}' and rehabilita- 
tion of patients, and has been a major element in winning the war, 
since it permitted the early return to duty of wounded soldiers and 
thus brought strength and courage to the armies in the field. In our 
own group the plastic surgeons have been leaders in the better care of 
hand injuries and. in conjunction -with their dental colleagues, hate 

'vastly improved the care of maxillofacial injuries Further, -we are 
indebted to this group for great improvement in the care of the burned 
individual, a matter of greatest importance to our airmen. 

7 . Advances in orthopedic surgery. - The delayed primary closure of 
■wounds over compound fractures is a chief contribution to the surgerv 
of this Avar This has depended in rum on better debridement of the 
Around and has therefore made the surgeon more meticulous in his 
toilette at the pr imar y procedure. A further contribution affecting 
both mor tali ty and morbidity has been the more comfortable and 
protective transportation of the Avounded in plaster-of-Paris splints, 
■which have riven proper immobilization The standardization of 
amp utation, the conservatism practised in this mutilating procedure, 
the use of skeletal traction in general hospitals during the period of 
acq uiring proper alignment and union, the interest of the orthopedic 
surgeon in the Avounded hand and in the handling of combined nerve 
and bone damage, represent further improvements in this special 
field. 
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B Organization .and Evacuation 
The facilities presented for motorized and airborne evacuation 
ha\ e pla\ ed a large role in the decreased mortality rate A 
very considerable percentage of "wounded soldiers reached an army 
hospital within two to three hours of wounding, due to the 
ability of motorized transport to reach directly to battalion aid 
posts Again* air evacuation from the army area to general hospitals 
has been rapid and comfortable as compared with the means of 
evacuation a\ailable in i\ orld War I We must remember, however, 
that all of this could onlv be utilized because the Allied forces con- 
trolled the air. Thus the utilization of evacuation facilities depends 
upon the tactical situation and one could imagine that an arrnv 
deprived of these facilities, though equipped with equal professional 
care to our own, would not be able to show the same reduction in 
mortality rates It is only proper that doctors should recognize 
full} the implicauons of the tactical situation in appraising their 
accomplishments 

Summary 

This short recital pays our tribute to organization, without which 
the care of thousands cannot be accomplished. It emphasizes that in 
accepting credit for the nriprov ed figures we must recognize the role 
of evacuation as w ell as expert care 

In speaking of professional improvements we must hst first, as our 
chief improvement in thus war. the proper evaluation and resuscitation 
of the soldier. We must next pay a tribute to the enlisted personnel of 
the medical department- of whom in the United States Army some 
2,000 died in the battlefields performing their duties The excellence 
of their first-aid care has played no small role in the happy figures we 
have ciled. 

Next. the ad\ ent of penicillin and the sulfonamides has relieved the 
injured soldier of the frightful disaster of terrible infection And, in all 
this , the general condition of the soldier himself has played no small 
role. Whether he is now better fed or whether his training has given 
him a higher physical standard, need not be labored here. Certainly 
his resistance is greater because his condition is better. 

F inall y, we acknowledge our debt to the surgeons themselves 
They have, with the aid of the sulfonamides literally performed 
miracles. These surgeons were but recentlv civilian surgeons in the 
United States To them our w minded will be forev er grateful 

All that w e Americans hav e accomplished has a background in the 
labors of others Much that we have practised was learned here No 
single effort m England has been so productiv e of help to w ounded 
United States Aitov personnel as what has transpired at these Inter- 
Allied Conferences 
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extent on how things arc organized in the field It would not be wholly 
true, I think, to assume that every advance m the science and technical 
art of surgery will automatically lead to improvement or progress In 
battle surgery The test as to whether or not an advance in technique 
will kad to progress in the rather limited and restricted field of 
military s u r g er y must depend on whether such advance can become a 
practical proposition for surgery under field conditions. 

When considering factors which lead to progress m battle surgery 
we must include medical discoveries m the list. I intend to make but 
ft passing reference to the sulpha drugs and penic illin Had it not been 
far the wholesale use of these substances our surgical results would 
never have been so su cces sful as they have been I need hardly remind 
you that one of the sulpha group M & B 693 was the dtmur cn m 
medicine just before the war We were rather rushed into employ 
mg the sulpha drugs This rush had its drawbacks because we were 
not given time to establish satisfactory controls and in consequence 
were slow m obtaining the evidence which laser enabled us to assess 
then- value and place m this type of surgery Accumulated 
experience, however has since provided the evidence and we know 
bow and where the group can help us Pemallin also cannot be 
regarded entirely as a war discovery Thanks to the advice and 
backing of the Medical Research Council also to the fact that 
supplies were so small in the first instance we d coded to exercise 
stnet control of its use from the outset. The Army was the first to 
carry out human trials with pemallin we employed it m selected 
wound* in the field all under careful control. For about two yean and 
even when the supplies bad become adequate \re continued to control 
pemcilHn in the field and all our results were reported and followed up 
We know a good deal about penicillin now - when and how best to 
use, etc. and we recognize its few limitations Supplies are now »o 
adequate in the Army that not a single sick or wounded soldier Heed 
fear that it will not be available to him if advised 

A third factor that has played a great part in our pro gr e ss is not a 
oew one. I refer to research. Because the problems which may arise 
during war are urgent and demand a prompt solution the energy and 
output of those concerned in research has always reached a high level 
during the war Service doctors have always been alive to the value 
of research, but the nature of theif duties and the fact that the majontv 
are young men with little or no training m this work has precluded 
them from contributing much m this respect. Nevertheless we have not 
uussed marry opportunities during this war research projects earned 
oat under the guidance of the Medical Research Council for the Army 
h*ve been an important factor m bringing about the improvements 
th*t have been achieved 

Those are the three main factors which have helped us to make 
progress If you were to ask me. Has any individual Army' surgeon 
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and on the bridge They are equipped to permit of full first-aid treat- 
ment, including transfusions, and are manned either by members of 
the sick berth staff or specially trained first-aid workers 

The medical officers are widely distributed at the more important 
first-aid posts, the senior medical officer having a roving commission 
and moving about as necessary, supervising and adjusting the organiza- 
tion to meet changes in the situation as they occur 

Organization during action - (i) Casualties are shifted to the nearest 
cot er and receive simple first aid rendered by personnel instructed in 
first aid (2) As soon as possible (1 e m a lull) the wounded are taken* 
on stretchers to first-aid posts, where they arc examined and given 
further treatment (3) No attempt is made to take wounded to the 
emergency operating station during action, except under the instruc- 
tions of a medical officer - in any case this will usually be impossible 
for the reasons already given 

After action - The senior medical officer reviews the situation and 
decides where the final casualty and operating station shall be set up 
The emergency operating station may be available, but m case of 
damage, alternative arrangements will have been made, and a site 
chosen, if possible below* armour As I have said, once the ship goes to 
action stations free access to different parts of the ship is out of the 
question, and wounded men may have to be detained in the first-aid 
posts for manv hours 

The following points are w*orthv of mention - 
Stretchers - Two types are supplied* (1) The Neil-Robertson 
stretcher, which is made of split bamboo sewn on to white canvas Its 
advantages are lightness, strength, flexibility, compactness, and 
protection to the patient It has fully maintained its reputation They 
are indispensable for transport of w'ounded in a ship These are 
liberally distributed throughout the ship (2) War Office type* useful 
for accommodating patients on deck and for their transfer to hospital 
Clothing - To reduce the incidence of bums all officers and men 
in action w*ear an overall suit with the ends of the trousers tucked 
into the socks, antiflash helmet and gloves 

Morphia. - The division of the ship into self-contained compartments 
for long periods necessitates the issue of morphia syrettes to responsible 
officers and to trained first-aid parties Some medical officers criticize 
this They argue that if it is necessary to abandon ship patients mav be 
too doped to help themselves. But the benefit from the administration 
of morphia far outweighs its possible disadvantages 

Blood transfusions - The storing of a blood bank, m a ship which may 
be weeks at sea is not vet a practical proposition Dried serum has been 
used with great success The ship’s company is blood grouped when at 
sea at the commencement of a commission and whole blood is collected 
and given in the emergency operation station after action 
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special types of wound* at specially equipped centre* paid a handsome 
dividend. I have always been a itrong advocate of segregation. I favour 
tin* policy not only became I am convinced that the patient benefit*, 
bat it enable* surgeon* with sp ec ial training and experience with their 
special ucd equipment to be centred at the correct place*, and enable* 
them to focus attention on the various problem* which these special 
\ round* pretent. When we first tegregated orthopedic case* there wa* 
lonse opposition from the general surgeons lvho were Inclined to 
entiaze the number of condition* embraced bv the definition ortho- 
pedic I They felt that tome officers merely became they had some 
orthopedic training were getting more t h an their share. Thu opposition 
toon died down when it wa* appreciated that the orthopods had 
something to give that many of the general surgeon* hadn t got I 
might mention in passing that segregation can be a headache to the ad 
nnnh trativr ride Very often it doe* not work smoothly especially 
daring a rush of casualties. Indeed it is often difficult and make* a 
great demand on transport. Nevertheless I am convinced that it u 
necenary and worth while attempting 

The development of air evacuation has already been referred to and 
the splendid organization worked out in co-operation with the RAF 
hi* been another important factor in improving our results. Not long 
cnee I returned from a tour of inspection m Burma. Air transport has 
saved the day for us there The wounded are evacuated first singly in 
bght plane* to the forward surgical centres, 40 or 50 mile* behind the 
fine, and a* *oon a* they arc fit for the next hop they are flown hundred* 
of miles back in complete comfort to the forward ha*e hospital*. 
Without this air lift, evacuation of our wounded in Burma would have 
been incredibly difficult. 

No talk on progress would be complete without *ome reference to the 
development of our resuscitation service An amazing service which 
b** rendered vital help to countless number* of wounded men. An 
•chievtunent to be proud of Further we have learned a good deal 
*bout the effects of ' blast, whether on land or under water and it* 
effect* on the human anatomy and physiology We also recognize enuh 
injuries and the danger ngnali associated with them. There a a more 
'T»de*pread recognition that multiple or massive wound* of muscle 
especially involving the limb demand urgent surgery Our surgeons 
m Italy for Instance even established special forward limb centres 
'diere these cases were Group 1 for the operating theatre. I merely 
n *mtion in paismg the successes n menu that we have had m the two- 
*tagc closure of wound*. There u nothing new m this idea we have 
always aimed to do thi* whenever primary clcuure ha* been unpract 
icahle. 

r nds talk would be incomplete without an appreciative reference to 
the work done by our special surgical te a m* ami units. Great work has 
been done in the Army by these teams and great progress made m 
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degrees Td keep one’s feet is difficult., soon one is covered m oil fuel, 
and oil permeates everywhere The w'ater may become contaminated, 
Rough seas and the necessity foi zigzagging add to the difficulties, 
and these inciease m inverse ratio to the size of the ship 

Finalh the possibility of having to abandon ship may necessitate 
the postponement of any but first-aid measures Thus it must be 
appreciated that major surgical procedures m vvartime are rarely 
feasible 

To sum up - The lessons we have learned, and already utilized, m 
this war as applied to a sea-going man-ofwvar are - 

(1) The importance of mde dispersal 

(2) The provision of an emergency operation station, suitably 
protected and accessible 

(3) The piovision of numerous well-equipped and adequately 
manned first-aid posts 

(4) The importance of leaving the seriously w’ounded and 
shocked patient in the first-aid post and only lemoving him to 
the emergency operating station after shock has been counter- 
acted 

(5) The provision of a very liberal supply of Neil-Robertson 
stretchers 

(6) The importance of anti-flash clothing 

(7) The distribution of morphia syrettes to responsible officers 
.and trained first-aid ratings 

(8) An adequate store of serum and transfusion sets 

(9) An adequate stock of plaster of Paris 

(10) Provision foi enrh evacuation to a hospital ship, and 
finally, but b\ no means least important, a ship s compare that is 
thoroughly familiar with all the arrangements that have been 
made foi its succour 


JULY 1945 


SURGERY IN THE BRITISH ARMY 

MAJOR-GENERAL D C. MONRO, c.s , c B.E., k.h s 
Cmsvlhrg S a-grm to thr British Army 

I suggest that it is necessary, on the first place, to accept the view that 
the word ‘progress’ in die topic chosen for this meeting has special 
significance when applied to military surgery, because success in 
battle surgery may be measured both m terms of general improvement 
in results or in technical advances leading to improvement. In this 
type of surgerv progress and improvement depend to a very large 
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the situation. That u where the air transport of casualties has played 
a very great port and has made quite an appreciable difference in the 
survival rate and in the morbidity rate. 

I will pass in brief review those major conditions which we met 
frequently in R.A.F personnel First of all bums When this war 
started a lot of nonsense was bang spoken and printed on this subject. 
During the last six yean we have learned one thing to treat bums as 
we treat wounds. If wc do that according to dean, sound healthy 
surgical principles we d imin ish the mortality Coagulants arc not by 
any means dead, but their usefulness has been reduced to a narrow 
6dxL If normal surgical principles arc appbed to bums we shall get 
jomewhere. 

Another problem that affects us in the An- Force is frost bite 
Bomber Command operated from Great Britain in conditions where 
frost bite could occur ten months out of twelve. We know that s e v e i e 
dimage renders tha on irreversible reaction and once thn has 
Happened there is inevitably loss of tissue. In the case of an an airman 
ybo limply touched the metal part of ha gun, the ensuing frost bite 
entailed the loss of fingers Have we contributed anything to the 
treatment of this condition? The answer is kes. The incidence of 
frost bite has been reduced to o M % and I doubt whether we could 
reduce it to much leu. It has become a negligible problem So there is 
here a lesion that when we fail in producing a cure we must set out 
•dves at all costs to prevent the condition occurring at all. 

The next major lesson concerns conservatism in surgery I do not 
mean by conservatism sitting tight and doing nothing but doing 
*omething to conserve the limb and its function In practice; tha 
conservatism in surgery has been forced upon us by the severity' and 
multiphaty of the physical injuries resulting from severe air crashes. 
lVhen a patient has had all four limbs fractured as well as the pelvis 
and the spine, one thinks twice about amputating a limb The result 
of thn conservatism in surgery has led to a remarkable diminution In 
the number of amputations 

I want to say one word about head lqjunea Head injuries in the 
Arr Force, at any rate obey the rule of All or nothing If the man 
survives his injury' be will probably get away with it. His chances of 
survival are about equal Thus we have a residuum df 50% of head 
injury cases to deal with An analysis of head injuria showed that at 
the end of six months 51 1 out of 553 cases of concussion had recovered, 
and only 44 were permanently unfit for flying 

All these things led us early in the war to the conviction that we 
“list have special centres and ortbopiedic centra bum units, plastic, 
niaxiflo-facial and other special units, have been established within 
the Air Force They have given us a great deal of satisfaction. The 
scheme of treatment followed is one which we believe, has led to the 
Auction both of mortality and of permanent disability 
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r udim ents of mental hygiene. Over 30% of the medical discharges 
daring the war have been cm psychiatric grounds, and some part of 
this could have been avoided had recruiting medical boards known 
more of this aspect of medicine and the administrators realized rather 
more about the proper employment of particular groups of men, 
according to thar mental limitations. 

We halt produced some impression on that considerable group of 
doctors, civil sen-ants, and soldiers, who believed that the Army was 
the proper place for dullards psychopaths and those who were un 
vnllmg In modem war all the Allied Armies have found it is practically 
impossible for these men to be useful Considerable advances have 
been made in tbe education of Array medical oflicen in psychiatric 
problems and the marriage between general medicine and psychiatry 
has prospered as a result of Army experience 
(3) Selection techniques, by which men can be placed in special 
work, for which they ore most suited and through which that 30% of 
the less adaptable men can be fitted into tasks where they will give 
good service without undue strain arc essentially a part of preventive 
and social medicine The insistence of psychiatrists on this point led 
to the introduction of the General Service Corps with its selection pro- 
cedure, which has proved its value. From the point of view of morale 
and health of the Army the improvement of training efficiency the 
avoidance of disciplinary problems, and the increase of fitness for 
battle, the work carried out b\ the Directorate of Selection of Personnel 
with psychiatric assistance has made great advances \\ e hare demon 
mated that chrotuc neurones, otherwise unemployable, can give good 
service if suitably placed occupauonally that dullards can do valuable 
work for the Army and be a credit to it provided they are not put to 
tasks which will prove Impossible for them but arc utilized properly m 
work within their competence. We know that special psychiatric 
sorting of men can help to produce for difficult occupations, such as 
parachuting, men who will not fail Perhaps the greatest advance in 
selection has been in the choice of oflicen through the War Office 
Selection Boards, where the insistence on the assessment of character 
Personality and stability as well as intelligence, has been notably 
successful and is being tried in civilian life by various responsible groups. 

It has become very obvious during the war that psychiatrists, and 
indeed medical men as a whole, must work in with their colleagues 
from other branches of work. The link between psychiatry psychology 
Rad sociology has been extremely close. The future health services 
w21 need team work of this land. 

Experience in this work has shown that m future there should 
be joint selection for the three fighting services, as there has been 
m the UJ 5 and Gannrin. WTiere three separate forces are competing 
in recruitment, there will inevitably be wastage and bad placing of 
man power and both efficiency and morale suffer in consequence. 
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the special branches of military surgery The introduction of a c 
helmet for the motor cyclist has prevented many fatal head inji 
All these specialists in maxillo-facial, plastic and neurosurgery 
the oto-rhino-laryngologists and the ophthalmic surgeons ivith 
mobile ophthalmic units, have done wonderful work 

These, then, are the lessons we have learned and the principal 1 
in which we have made progress That any progress has been r 
at all is due to the tremendous keenness of the younger surgeoi 
the forward areas, to their good team work and to the wise, syi 
thetic and encouraging attitude of my consultant colleagues 
advisers m the field, also, and by no means least, to the wisdom 
discernment of our own Director-General Add to these things a r 
mobile and flexible field organization, the wholesale use of prophyl; 
drugs, segregation of special cases, with an all-round improvemei 
technique and we have the reasons for our progress which consul 
a very definite advance m military surgery 


JULY 

SURGERY IN THE ROYAL AIR FORCE 

AIR VICE-MARSHAL SIR STANFORD CADE, oe., cb 
Consultant in Surgery, R A.F 

What is really the lesson w r e have learned during the war? Have 
learned anything? Thirty vears ago w hen I was a first-year stude; 
vent to mv first lecture given by Sir Ernest Rock Carling, and 
lesson he impressed upon me was to remember the part played by 
Tnedicainx nalum - the immense pow er of nature to look after tk 
and repair injuries and guard against mfecUon if the body is yo 
and healthy and fit It seems to me that it is the physical condiUoi 
the fighting soldier or airman which in the last restart is respons 
for that astonishing figure which Major-General Monro has givei 
94 9 % of survivals of casualties 

There has been no staggering discovery in surgical technique 
this war, and there is no new universally accepted and establisl 
surgical procedure as the result of these six vears of expener 
Nevertheless, there is a little clarification m our minds as rega 
surgical principles m the treatment of wounds such as conservat 
excision, adequate drainage, complete immobilization and ea 
rehabilitation Those are the cardinal principles to keep in the fc 
front of the mind m dealing wadi am casually The most import 
of extraneous factors in the treatment of casualties was the shorten 
of the lines of communication By that I do not mean distances 
miles, metres or yards, I mean in time, becauseitis time that domina 
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And finally no matter what policy -has been laid down, there are 
tunes lvdien psychiatric casualties are unloaded on general ho* pi tab 
ind we must be prepared to treat them. We recommend that each 
general hospital ha\e a position m war establishment for a neuro- 
prychiatrat, but that only some of these positions need be filled 

We believe that to return a high percentage of psychiatric casualties 
to combat duty is inconsistent Experience of the first three years of 
the ivar showed that m 80% of psychiatric cases, there was definite 
evidence of constitutional predisposition and the stresses of service 
were only precipitating factors. The next largest group of psychiatric 
casualties consists of soldiers of better type 'who break down because 
cf the cumulative effect of the stresses of war These occur in increasing 
numbers as a campaign progresses. Obviously neither of these types 
vrill be cured by a few days or a couple of weeks of intensive treatment 
The first can t take it and the second have had it If this is accepted, 
provision must be made in the theatre of war for the suitable employ 
raent of those who have broken down as combat soldiers but are still 
capable of useful service. Much has been done by reallocation to line 
of communication and base units, but some time during a campaign 
the saturation point for this type of personnel a reached. 

Wc therefore made provision for the surplus by setting up special 
employment companies, to wiuch were posted suitable pjycho- 
neurotic or inadequate soldiers of normal intelligence. These men 
did many types of useful work varying from the menial tasks ordinarily 
performed by thejjioneer corps to semi-skilled jobs with the engineers, 
service corps and forestry corps. Not all the special employment 
companies were satisfactory Wc believe that was our fault, and that 
the principles involved arc sound Of our best companies, one was 
attached to the Canadian Forestry Corps m Western Europe and two 
others operated well forward in Italy 

We behevfe in the therapeutic value of early and appropriate disposal 
of psychiatric casualties. Except in the cases of severe and chronic 
p*ychoncuro*es, the lowering of category' and immediate placement m 
ratable employment does more good than prolonged treatment as 
such. Lowering of category alone only results in temporary relief of 
symptoms. The soldier oflovercd category who is pushed around m the 
holding units loses the ground that he gained while under treatment 
Ptrtnnd telethon - No discussion of lessons gained in this war a 
complete without some mention of psychiatry m relation to personnel 
Personnel selection a, of course, not new All the great 
*rmles of history were accompanied by large numbers of artisans and 
courta * Ju . who contributed thar aptitudes, dolls and energies to the 
>rar effort, but who did not fight Ghengis Khan early in the thirteenth 
century employed personnel selection. He appreciated that many 
men arc by temperament unrated to fight and these were detailed to 
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A further contribution is the role played by evacuation of casualties 
by air What difference does this make to the patient? Is it only a 
question of making him more comfortable or has it any surgical 
implications? ‘ I believe - and I speak as one who has watched these 
people arrive in this country — that the technique of surgery has 
actually been somewhat affected by evacuation by air The system 
has dictated the geographical emplacement of the mobile field hospitals 
of the RAF, that m turn has dictated the position of the casualty 
clearing stations, and that, too, has dictated the attachment of special 
teams It has enabled the surgeon to practise more and more the 
delayed final suture, it has enabled the specialist to work according to 
the tactical needs of the situation, so that nobody was denied adequate 
surgery at any place even durmg the heat of battle 

To summarize What progress have we made during the past six 
years? I think we have got a better appreciation of how to apply 
physiological principles in the treatment of war wounds and injuries, 
and in the application of such physiological principles in medicine 
‘the sky is tlie limit ’ 


G -NEUROPSYCHIATRY 

JULY 1945 

PSYCHIATRY IN THE BRITISH ARMY 

BRIGADIER J R REES, c.b.e 
Consulting Psychiatrist to the British Army a 

There is time only for the briefest summary or mention of some of the 
trends m psychiatric work which have occupied us m the British Army 
since 1939 Some advance has undoubtedly been made m our know- 
ledge, and m the application of psychiatric techniques for mental 
health, for forwarding the war effort and for ^dealing with mental 
disorder 

(1) ‘We learn from history that we don’t learn from history’ 
This dictum has been all too true and despite the committee appointed 
by the War Office to consider ‘shell-shock’ after the 1914-18 war, 
practically nothing had been done to implement its recommendations 
for training of medical personnel, selection of recruits, and the general 
management of psychiatric problems m war Had our psychiatric 
preparations been better, there would have been less wastage of man- 
power, greater efficiency, and much less human suffering 

(2) There must be better instruction m psychiatry for the medical 
profession, both Service and civilian, and m addition non-medical 
administrators and executives must be instructed m some of the 
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(3) Although there ore wide variations in the capacities of normal 
soldiers to withstand stress, every soldier has his breaking point and if 
this is regched, he becomes n liability to his unit 
In a recent article in the British Medical Bulletin , 1 Professor Adrian 
has reminded us that although the alchemists never found a method of 
converting base metal into gold, thdr search through the centuries 
laid the foundation of modem chemistry We do not know whether 
it will ever be possible to convert base material tb gold, but we now 
appreciate that if this does occur it is unlicl) to be of much benefit 
to mankind. 

It is conceivable that b) earh teaching propaganda, blood and 
guts mflitar) training and ruthless weeding out of the unsuccessful, 
the British Commonwealth of Nations and the United States could 
produce an immense fighting force which would wan its wars with 
very few psychiatric casual be*. If this ever happens I believe that we 
shall find the results hateful, and the ultimate disadvantages will far 
Outweigh the wartime advantages. 

1 Bnluft Unfoa/ Bulkivt (1945) 3 , N01 1-3.4 


D -PREVENTHE MEDICINE 

jury 1945 

PREVENTIVE MEDICINE IN THE RAF 
DURING THE WAR YEARS 1939 45 

AIR MARSHAL SIR HAROLD E. WHITONGHAM rej, lu., «■ p , 
Dvtttwr-Ctwml *f A Smiaj R tytl Air F§ra 

To enable flying personnel to handle powerful war aircraft of oil types 
the Royal Air Force had to learn first to select the best human material 
by physiological and psychological methods, then buttress the 
natural attributes by providing mechanical aids to enable them to 
withstand the abnormal conditions encountered m flying at higher 
altitudes, in all climates, by day and night, as well as m manoeuvres 
of combat involving high acceleration and to ensure as far as possible 
survival in emergency lc during and after baling-out, ditching or 
crashing 

Tht mart important qf thus daxhpmtnLs tvrrt 

(1) To PK^de an adequate supply 0 f axjgtn with the maximum 
comfort to the user, which would be reliable even m severest cold 
whether at hu station or moving about the aircraft or baling-out. 
Thus, an economizer and various masts were designed And developed 
to prevent oxygen going to waste dunng expiration, to be foolproof 
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Wc thcicforc attempted to anchor psych latiy fiimly to medicine 
and surgery 

Tlnoughout the war, we have combined psychiatry and neurology 
At Basingstoke, wc have psychiatiy, neurology, neurosuigcry and 
maxillo-facial and plastic suigery all under one roof This combination 
has been satisfactoi y, and in future planning wc would go further and 
recommend that a similar unit be ioimed and placed adjacent to a 
general base hospital so that we would have the benefit of all of the 
specialists who cannot be earned economically on the strength of a 
special unit 

In base areas, theatre of war, wc had special neuropsychiatiic 
wings but these weie formed as increments to general hospitals This ' 
has certain advantages and certain defects I am not sure that it 
should be recommended for the future 

In forward area, we followed the British example, except that to 
G M F and B L A we sent divisional psychiatrists who had been 
attached to the divisions duiing their final naming in UK Dunng 
this period they did valuable missionary work, both with medical 
officers and formation and unit commanders This wc would do again, 
but it must be appreciated that there ai e many times during a campaign 
when it is impractical for a specialist to be useful at divisional level 
The divisional ncuropsychiatrist must be used in forward area wherever 
his services are most needed The whole neuropsychiatric service m 
the field must be kept flexible 

In lines of communication the Canadians arc again slightly out of 
step Because of the small size of both Canadian forces, it was impossible 
to give a separate neuropsychiatric scivjcc over two long lines of 
communication, stretching over 400 miles We foicsaw this and there- 
fore planned to fill in the gaps by treating neuropsychiatric cases in 
genet al hospitals To this end over a period of tin cc years, wc gave 
courses at Basingstoke to medical officcis from general hospitals and 
CCSs These courses were for a minimum of one montli and many 
of them for as long as the M O could be spai ed from Ins own unit 

In addition we attached neuropsychiatric specialists to some general 
hospitals 

Although we were forced by circumstances to treat large numbers 
of pyschiatnc casualties m general hospitals, we have found that tins 
has certain advantages ovci attempting to evacuate them all through 
special psychiatric units Between 5% and 10% of the routine ad- 
missions to general hospitals have psychiatiic disabilities, although 
the admitting diagnosis is a medical or surgical one - dyspepsia, low 
back pam, etc On the other hand, some of the admissions to psyclnatiic 
centres have organic disabilities, others require special investigation 
to determine whether their many symptoms have organic foundation. 
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ao.ooo feet, at 2,000 feet a minute from 20 000 to 28 000 feet, and at 
1 000 feet a minute up to the equivalent altitude of 37 000 feet The 
three tats are earned out with a minimum interval of 48 hour* between 
any tun tat* Those who develop severe pains or choke* in the chamber 
tat are disqualified. 

‘Bends can be prevented or delayed by oxygenation for half an 
hour before flight, by maintaining warmth to dilate the capillana and 
by minimizin g musc ular movement* at higher altitudes, *0 as to avoid 
creating vortica m the blood -stream. Pressure suit* or cabins also 
prevent the occ ur rence of altitude sickness, as they artificially lower 
the altitude to which man is exposed 

^4) To permit man to Jlj in th* straiosphrt at altitudes greater than 
38,500 feet, where there is too little oxygen to support human life, it is 
necessary to compress the air or ctxygen that he breathes. This was first 
attained b) using a pressure suit at 2} lb a square inch With such a 
suit. Flight Lieutenant M. J Adams m 1937 reached an altitude of 
54,000 feet The type of suit used by Adams made movement almost 
impossible and the vizor misted badly This suit had to be improved 
for modem ivarfare to allow of adequate movement* to manipulate 
the controls and guns and to prevent misting of the helmet. 

For full freedom of movement, comfort and warmth m stratosphere 
flying it was necessary to develop and perfect pressure cabin aircraft 
so that mth say an internal pressure of 7} lb a square inch, the 
occupants of an aircraft flying at 44,000 feet would be in an atmosphere 
equivalent to that at 18 000 feet. Anxiety was felt as to the danger to 
man that might remit if the cabin were suddenly decompressed as 
the result of bang holed by a missile or of a port blowing It was 
thought that the explosive decompression would lead to such distension 
of lungi and gut ns to cause serious mjury or death. 

Research a showed however that explosive decompression causa 
little m Convenience to a fit man who a breathing oxygen at the tune, 
and we have learnt by experience that a man stationed near a port 
should have his parachute attached m case of explosive decompression 
blowmg hnn through. 

(5) Means to aid tfu pilot to resist blocktn^otd under suddenly applied 
high force of g as m tight turns or pulling out from a steep dive, was 
a problem even during the Battle of Britain penod. A normal individual 
m the ordinary sitting position blacks-out at about 4} to 5 g Early 
experiments showed that r agin g the legs to lessen gravitational pooling 
of blood and crouching to reduce the height of the blood column 
between heart and eya by half; r&isa the threshold for blacking-out 
by about 2 g Thu is adequate for most ordinary fighter or dive- 
bomber purposes, but for long distance work, where fatigue a also an 
important factor, and g* suit* have proved to be an advantage. In these 
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tend the docks and herds, move the caravans, etc,, and formed the 
Service Corps of his Army He also employed many skilled tradesmen 
who did not bear arms. We have to thank the British Services for first 
placing personnel selection on a broad and rational basis Dunng the 
past four years, it has advanced far - perhaps too far in some directions 
We do not bplievc that any of the tests or batteries of tests now 
employed m testing icciuits accmately measure stability or the 
ability of the man to cany his anxieties without breakdown We 
thciefore think that 1 ejection at the point of intake should not be too 
rigid, but that weeding out duiing Naming should be more ruthless 
and rc-aJlocation because of proven unfitness should be mote widely 
used 

The opinions I have expressed are those of neuiopsychiatrists of the 
Canadian Army Overseas Those that I am about to give aie mine and 
are not necessaiily held by my superiors 01 suboidinates 

I am not convinced that psychiatry will es'ei solve the vast pioblcm 
of the psychiatric breakdown of soldiers dunng war It is my opinion 
that the methods now employed m the British, Ametican and Canadian 
armies will not materially lower the incidence of psyclnatiic casualties 
in a fighting force There are various reasons for these opinions but two 
of them arc fundamental First, there is duect conflict between the 
needs of the Service and the needs of the individual soldier as assessed 
by his physician Secondly the attitudes and behaviour of the successful 
soldier are conti ary to most of his previous leaching He must adopt 
a detached attitude towaid the mass destruction of human life 
Property ceases to have value except in tclation to* his comfoit and 
success as a soldier He must not allow death or mutilation of his 
comrades to prevent him reaching his objective, and finally, he must 
pretend that he is glad to nsk or Jose his life for the cause 

These basic conflicts will always exist in armies such as ouis, which 
are composed laigely of citwens who become soldiers, either volun- 
tarily, or by comjiulsion for a short period It is right that this should 
be so 

This is not a plea for sympathy for the inadequate soldier who is 
unable to stand the stresses of piolongcd combat, not is there any 
wish that discipline be iclaxcd or that any of the defections which fall 
under the heading of cowardice in the face of the enemy should be 
condoned It is a pica foi the adoption of realistic attitudes toward 
the reactions of normal men and women to the sti esses of wai 

We who formulate medical policy should keep constantly before us 
certain premises which we believe to be true, but which we have 
ignored in practice - 

(1) An army’s killing power is not necessarily pioportionate to its 
numerical strength. 

(2) We fight our wars with the human material we have and not 
with what we think we would like 
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(p) The Assartis**** if W' *od tmlnl if ******* htt£ng by »cml * praying 
of D-D T 

(f) The (otfh£ if mnft on the ground In hot d fru xta and protection of those 
servicing aircraft 

(7) Accidents and emergencies— A brief reference must be made to 
such emergency problems as crashing baling-out and ditching The 
h uman element a considered to be the mam factor concerned in the 
great majority of accidents, and there a no doubt that fatigue a a 
prime cause Strenuous attempts have therefore been made to lessen 
fatigue and improve performance by introducing good seating ade- 
quate air conditioning and the proper design of controls and rnstru 
raentx, as well as by many other means already mentioned. 

(«) To lewen accident* Erpra rod den deceleration during take-off and la n d in gs, 
ujfty Wli have been provided. The lap type b apt to cause a fracture In the 
dorsal lumbar region, with serious results and long healing time" whereas, 
sboukh r harness materially lessens the nsk of flexion fractures of the tpuse 
and b the normal type used by air crew Suit* and harness are designed to 
rant high forces of g - up to 26 g. In the event of an impending (breed 
landing crtsA potilUns have been worked out for all calc g ooes of air cr ew 
so as to give the maximum protection, particularly to the skull, as the 
great majority of skuO fractures arc fatal whether accompanied by maid pie 
Injuries or not. 

{*) Bsiaf-mt. - As a remit of researches and developments. Improved point* of 
a tt ac hmen t of parachutes, as well a* technique In Landing, have been worked 
out, *0 that during parachute training the incidence of Injuries b under 
i /£, the port mart commonly injured hang the kg* which form 70/ of 
cases. It has been shown that injury b more frequent in those over 23 yean 
of age the injury rate rising rapsdly with Increase of weight and Inght 
In jungle warfare It h Important to be able to parachute Into a clearing, 
especially in rescue work. For this fxirpasc Urge dot led parachutes have 
been developed. 

In parachute descents from higher altitudes there are the added problems 
of oxygen w am and severe cold ( — 53 0 C.) It wa» proved experimentally 
that the average fit man out remain urtcoosdou* and yet lrve for a period 
up to seven and a half minutes during a descent between altitudes of 
33^300 to 20,000 fret. But the bead of the unconscious parachutist fan* 
forward and tend* to cause respiratory embarrassment For this reason 
an emergency bale-out ox ygen set (10 minutes supply) was Introduced, and 
has added greatly to the confidence of air crew operating at higher altitudes. 

(<) Dtkfdxf - It was found that fai j un a In aircraft crashes can be reduced by 
supporting the body over as large an area as possible, and by pr e s enti ng 
the skull from hittrog unyielding objects of small sue. A posture facing aft 
b easier to protect from serious injury than one facing forward*. The ideal 
posture b to lie or crouch with arras and legs flexed bade and head fully 
mjgKirted, facing aft. Crash position* for aH members of air crow have been 
worked out and are practised as speed b i m perative. Dinghy drill b abo of 
prime Importance, and muc h has bad to be learnt regarding essentkl Items 
for the dinghy such as rations, water and methods of drinking 

water from sea water 

A Hght, Inflatable salt to guard against expos ure was designed and 
developed for air crew to don either just before baling-out or ditching If 
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against stoppage of flow should the respiration become minimal as 
during shock or unconsciousness 

Repeated improvements m design of mask were necessary to avoid 
freezing and blockage at temperatures of - 55° C or less Incidentally, 
apparatus was designed for use in larger aircraft to produce oxygen 
from the air while m flight 

The lesson learned here was that provision of good equipment wa 
not enough It was necessary' to make every' member of air crew 
oxygen-minded by demonstration of the ill effects of oxygen want m 
the low pressure chamber, where all flying altitudes and rates of air- 
craft climb and descent can be simulated; also to realize the need to 
test his oxygen equipment himself by a special test-rig before every 
flight 

(2) To devise means of protection against cold and frost-bite by r 
development of suitable clothing, including electrically heated 
flying suits, waistcoats, gloves and boots It was necessary' to find 
out where applied heat would be most effective, either peripherally 
or centrally to limbs or body', particularly over the course of blood- 
vessels Heating filaments had to be designed and placed so as not to 
interfere with movements, and to avoid overheating at any' particular 
spot, thus leading to bums 

Actually, during 1944-1945, frost-bite only occurred m one case in 
every 12,000 individuals engaged in bomber sorties when flving at 
altitudes between 20,000 and 25,000 feet, with external air tempera- 
tures \arymg between - 30° and - 55 0 C 

The mam lessons learned were that crew' discipline regarding 
clothing is a potent factor in preventing frost-bite and that for this 
purpose reliance should not be placed on cabin heating for w ar planes, 
particularly as thev may' be holed in combat 

(3) To prevent or delay occurrence of Pends'' (or decompression sickness) 
at altitudes betas een 30,000 and 38,000 feet was an early problem in 
connection wrth photographic reconnaissance w'Ork Bends appear to 
be due to nitrogen being liberated from the body fluids and tissues 
more rapidly' than it can be disposed of by' the lungs Small bubbles 
of the gas coalesce and form larger ones, w'hich block capillaries, 
especially those m the nervous system, joints and the eye Thus, the 
commoner symptoms are itching of the skin, acute joint pains and 
blind spots Bends do not occur usually' until after half an hour or more 
at altitudes between 30,000 and 38,000 fee t, and pass off on recom- 
pression at 25,000 feet 

Extensive experience throughout the w r ar has shown that individuals 
can be selected by appropriate decompression chamber tests - approx- 
imately' 10 % of fit y'oung air crew' fail to pass the test This test consists 
of a stay' of two hours in the low-pressure chamber at an equivalent 
height of 37,000 feet, after a rate of climb at 3,000 feet a minute to 
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suits, either water or air automatically equalizes the internal pressure 
built up in the fluids of the body as g* is apphed, thus maintaining an 
adequate circulation to the brain and eyes Even in relatively straight 
flying a certain amount of blood gravitates to the more dependent 
parts, especially in long flights a properly graded anti-'g’ suit prevents 
this and so lessens fatigue and helps to maintain a good reaction time 
The water-filled suits proved clumsy to wear, took time to fill, were 
uncomfortable at the ready and dunng long flights they compare 
unfavourablv 'with the pneumatic suit which can be slipped on almost 
like a pair of slacks, and is hght and comfortable to wear The danger 
of wearing such suits is that pilots may overstress their aircraft or 
their own hearts tvith serious results 

(6) Time does not permit more than passing mention of ma ny other 
problems tackled and solved to improve man's efficiency m flying, 
for instance 

(a) Protection of vision against sun and searchlight glare by special glasses and 
other devices 

( b ) Means of obtaining and maintaining the maximum mghl tnsual acuity by pre- 
adapting -with red goggles, and using red or ultra-violet lighting reduced to 
the minimum to illuminate instruments and maps 

(c) The effect of oxygen, diet and drugs on night vision 

(d) Plight vision testing and selection of personnel for special duties, as even with 
radar the final identification of aircraft is visual 

(e) Training personnel how to see and search most effectively 

(/) Improved hearing tests with audiometer plus aircraft noise background to 
simulate intercommunication in aircraft. 

(g) Impim ed design of microphones and earphones to increase acoustic reception 
and so lessen fatigue 

(h) Design and de\ elopment of fi) ing helmets to gi\ e perfect fit with comfort c\ en 
when worn for hours 

(!) Proof of die occurrence of high tone deafness as the result of flying for too cr 
more hours -without ear protection in non-sound proofed cabins 

(j) Means of pre\ enting and treating acute otitic barotrauma by X-ray or gamma 
radiation 

(, h ) Study of the causes of dental paw at altitude and its prevention by proper con- 
servative dentistry, using cement of the correct pH and avoiding undue beat 
near the tooth pulp 

(fj Study of am sickness and its presentioii, and discriminating between true 
airsickness and emotional tension. 

( m ) Design of cockpits and seats for comfort, removal of projections likelv to cause 
injury, placing of all controls in the most favourable position - the problem 
is whether the most often used controls or those needed in emergency should 
ha\ e the place of vantage 

(n) Simplification of instrument dials for ease of reading, grouping of instruments 
so as to cause the minimum of error and fatigue. 

(o) Prevention of flash bums by introducing and using self-sealing tanks and 
proper fire-resisting clothing 
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time penults, 01 after c-nt< i I iik the dinghy, It wejffiis onlv 2} pound') artd 
ro Hi up In /bun :i stole Cot (lie Mur Went, hvrn if n 11 not put on until die 
dingy is txi.iuird, it will protect the we.uei again si fuiihci loss of body 
beat despite wet clothing uiulemwUli 

Various lilc-savmg jackets weie lesled lot llieii < flieieney to kee)) an injured 
or unconscious man fiom di owning. It was found that an eMin t\\o-))otincl 
lift in (he hack was necessuy for rough waleis, consequently a new Mac 
West inekel \sas Intioducecl. 

This is :t high-speed, hndWye view o( the ptogtess made in aviation 
medicine during the* war, and flu* main lessons Jenmf ate dial Seivtce 
(rials of all equipment and dc vices lor the use ol the avtalot ate essential; 
(hat the ‘goods’ must he sold unhinsedly to aii new; and that theie 
must be the utmost liaison and team wotk between scientists and 
industualists, i( (he ina\imum ptogiess and elheienry ate to lie 
achieved. 
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